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Br: Right up Front.... 

















WHEN MANUFACTURERS SPECIFY 
PROPELLER BLADE STEEL 


Expanded production brought about blade steel. Leading manufacturers 
by the present national defense pro- know they can count on Sharon to 
gram has called for more and more deliver exactly to specification, with 
Sharon alloy steels. For example, the a constant uniformity that assures 
stepped up production of military highest production levels. And they 
aircraft means a greater demand know, too, when they specify Sharon 
for propellers, and consequently a Steel for their products, everything 
greater demand for Sharon propeller will be “right up front’ 


“Specialists in STAINLESS, ALLOY, COLD ROLLED AND COATED Strip Steels 


SHARON STEEL CORPORATION | 
Sharon, Penniyloana SHARONSTEEL 


DISTRICT SALES OFFICES: Chicago, Ill, Cincinnati, O., Dayton, O., Detroit, Mich., Indianapolis, Ind Milwaukee, Wis 
New York, N Y_. Philadelphia, Penna , Rochester, N.Y. Los Angeles, Calif. San Francisco, Calif, Montreal, Que , Toronto, Ont 
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For your files, write us for the name and address of your nearest Ross application eng 


‘S¥ ROSS oprrarnc VALVE company 


. erie GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
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1 NYB 5/29 11.30 cR 
To USERS OF ALUMINUM PRODUCTS 


_ THE CONTROLLED MATERIALS PLAN 
| ow YOUR ALUMINUM NEEDS 
PROGRAM 
AGAINS 
ple OF DEFENSE PRODUCTS EARLIER AND IN creat 
UNTS THAN NECESSARY - 
a ag TO HANDLE INCREASING VOLUME IN ORDERLY 
He. wa "+ PRIORITY SYSTEM TO BE SUPERSEDED SY BRoaprR 
+ THE CONTROLLED MATERIALS 
ALS PLAN DESIGNED 
ge TO DISTRIBUTE 
® AVAILABLE METAL ON EQUITABLE BASIS AND DIRECT 11 TO NEEDED 
e CMP Is 
mee dhabessis, TO START IN JULY AND WILL UNDOUBTEDLY 
E IN FOURTH QUARTER 
« DURING TRANSIT 
ty ION FROM 
: ~ CMP MANY INSTRUCTIONS WILL BE ISSUED anp must BE 
st 
UDIED BY ALL PRODUCERS AND USERS oF ALUMINUM COPPER AN 
STEEL , 
gap FOR THIS REASON IT IS IMPORTANT To KEEP IN CONTACT 
oie oo SALES REPRESENTATIVES, IN FACT FOR UP-TO-THE-MINUTE 
#1 ALUMINUM ALWAYS KEEP IN TOUCH WITH REVERE, REVERE COPPE 
D BRASS INCORPORATED, ALUMINUM DIVISION, : 


REVERE ALUMINUM [$043 


EXTRUDED SHAPES * DRAWN TUBE * COILED SHEET 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Pan! Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md. Chicago and Clinton, lil; Detroit, Mich; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N Y.— 
Sales Offices im Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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G. F. NORDENHOLT, Editor 
issistant to the Editor, Joseph Kerr @ Managing Editor, V. H. Laughner @ Associate Editors, J. D. Cooney, 
E. S. Cobb @ Assistant Editors, P. F. Horbatt, P. J. Rochford, R. P. Dominic, N. J. Van Ness 
Consulting Editor, Robert E. Bruckner @ Washington, George B. Bryant, Jr. 
Publisher, Albert Hauptli @ Assistant Publisher, W. E. Kennedy @ Service Manager, Hugh Britton 


Foreign News Bureau: London + Paris * Berlin * Moscow * Tokyo * Melbourne * Rio de Janeiro * Buenos Aires * Manila 


Fatigue Loss and Gain by Electroplating by J. O. Almen 
Effects of electrodeposited metals on the fatigue strength of residually stressed metal parts. 


Electrical Connectors for Equipment Circuits tun 
Features of precision electrical connectors, anc wat can be expected fr: mm them in service 


. " ; 
Product Designs ee ea ae Oe ae 
Unit diesel rail car; Panoramic camera with electronic controls; Pumpless wet blaster. 


Synthetic Rubber O-Ring Seals by E. L. Carlotta. 


Properties of materials and design characteristics for maximum effectiveness in rodenaiie system 


Tooth Contact Layouts for Spur and Helical Gears by Harold M. Durham .. . 


Simplified methods for constructing layouts for graphical investigations of tooth contact 


Porcelain Enamel Coatings 
A complete evaluation of porcelain enamels suitable be engin-ering applicat-ons 


Reducing the Cost of Extrusions by F. McL. Mallet: 
A procedure for analyzing the cross-sectional shape to insure economical production. 


Hinges for Fastening Structural Parts by Harold G. Brilmyer 
Optimum tang length and design proportions for structural hinges that have drilled pin hole 


Using Mathematics for Design 


How industry can make better use of mathematics. An interview with Dr. Curtiss of NBS 


Sequential Operation of Hydraulic Cylinders by H. L. Stewart . 
Explanations of seven basic circuits for timing piston movements. 


Your Next Switch Selection Problem by A. L. Riche 
What to consider when selecting precision electrical switches for machine control. 


Further Examples of Calculating With Graph Paper by W. H. Burrows 


How graph papers can be used by designers to speed mathematical operations. 


Electromagnetic Brakes for D-C Servo Motors by Gerald Kronacher. 
Factors that determine how quickly and accurately a positioning motor can be comped. 


Buckling Strength of Rectangular Sandwich Panels by N. J. Hoff. 
Charts for calculating maximum loads of simply-supported composite panels. 


Chart for the Resolution of Angles 
Simplifies the determination of angles in various plone. 


Highlights Technical News Meetings 

Front Cover New Parts and Materials Engineering Abstracts 
Available Materials New Catalogs and Bulletins Our Readers Say 
Editorial Sans Souci . ; New Books 
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MALLORY 1000 
AND OTHER ALLOYS 


Mallory 1000 has a density one and a half 
times greater than lead. It has great strength 
and is readily machinable. Its resistance to 
the corrosive action of many acids, as well 


as the atmosphere, is excellent. 


Mallory is a leading producer of unusual 
alloys and materials from copper, silver, 
platinum, palladium, tungsten, molyb- 
denum, and other non-ferrous metals and 
The line 
copper, aluminum bronze 

nickel Mallory is in 


position to make effective and impartial 


alloys. includes certified pure 


nickel and 
alloys a qualified 
recommendations for materials best suited 


Write today. 


to your needs 


1L8. LEAD 


1 LB. MALLORY 1000 
(2% cu. in) 


(1"A6 cu. in.) 
FULCRUM 
POINT 
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Less Weight, Less Space, 
Better Job...with 
Mallory High-Density Alloy 


The products of Mallory metallurgical pioneering have had far- 
reaching effects in reducing costs and improving designs for Mallory 
customers. One notable contribution is Mallory 1000, a high- 
density, machinable alloy with a great variety of applications. 
In the aviation industry, the use of lead or brass for aileron counter- 
weights has been an obstacle to designers intent on making air- 
foils smaller and thinner. The substitution of Mallory 1000, with 
its higher density, provides equal weight in less space. And because 
the smaller unit can be moved further from the fulcrum, it is pos- 
sible to reduce its weight as well. Finally, because of its greater 
mechanical strength, Mallory 1000 can be drilled and tapped for 
direct attachment to the balance arm, eliminating the intermediate 
mounting required by the lead weight. Thus Mallory 1000 does 
the job, with less weight and cube, permitting improved design 
and greater payloads! 

That’s service beyond the sale! 

Mallory metallurgical know-how is at your disposal. What Mallory 
has done for others can be done for you! 


In Canada, made and sold by Johnson Mattheyand Mallory, Led., 110 Industry St., Toronto 15,Ontario 


Metallurgical Products and Alloys 





P.R. MALLORY & CO. Inc. | 


P.-R. MALLORY & CO. 


Inc. 


‘INDIANAPOLIS 6 


SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 
TV Tuners } ibrators 


Electrochemical Products 
Rectifiers 


Mercury Dry Batteries 


Capacitors 





Metallurgical Products 
Contacts Special Metals 
IIASA Welding Materials 
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In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Editor of Product Engineering. 


ichlichts 





NONMETALLIC MATERIALS 


GLASS TUBES work better than steel wires as 
supports for plaster cores used in the investment 
casting of aluminum alloy radar tube-feed units. 
Tubes are lubricated with graphite and mounted 
to permit longitudinal expansion. 


SPHERCIAL GRAINS OF SILICA a millionth of an 

inch in diameter apparently do a better job of 
maintaining the desired consist- 
ency of grea*es than do the com- 
monly-used soaps. Grains of the 
GS-100S material are treated to 
make them float on water, thus 
preventing separation. 


ALL-COLOR WOOD may finda ready market in 
some consumer products such as television cab- 
inets. Wood plies are impregnated with formu- 
lations of various tints and laminated into sheets 
containing as many as eight plies. Oneor more 
layers are then routed out, thus exposing the dif- 
ferent colors in a variety of patterns. 


LAMINATED PHENOLIC PLATES, sliced edge- 
wise togive an end-grain surface, are fastened 
a to the slides of the column base, 
fae oo) of vertical slide and spindle head of 
a Pratt & Whitney milling ma- 
chine. These liners prevent 
scoring and wear of bed ways and 
maintain accuracy of parts. 


A CERAMAL COATING containing 80 percent by 
weight of chromium and 20 percent frit permits 
extended operation of turbine blades at tempera- 
ture of 1,800 F. Coating is firedto an 80 percent 
titanium carbide--20 percent cobalt blade at 
2,200 F for 10 min inan atmosphere of hydrogen. 


"UNPAINTABLE" SURFACES, at least those 
subject tohigh temperatures, will be practically 
nonexistent now thata special gloss-finish com- 
position is available. Makers claim the paint is 
stable at 1,900 F, as well as moisture and acid 
resistant. Applied by conventional methods, ma- 
terial comes in aluminum, black and white. 
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RUBBER AND CURLED HAIR have such good 
cushioning properties that together they are being 
used for packing delicate instruments. Combined 
material can be molded tofit a given application. 


FELT-LIKE PAPER containing sub- microscopic 
asbestos fibers does a real job of filtering. 
Pleated sheets of the paper are reported to re- 
move all but afew of the 20,000 particles of dust 
from a cubic inch of the atmosphere. 


METALLIC MATERIALS 


75S ALUMINUM ALLOY now has a competitor 
which carries the temporary ALCOA designation 
XA78S. Of the same general composition as 758 
(Al-Zn-Cu-Mg), new alloy is about 10 percent 
higher in tensile and yield strengths and has sim- 
ilar elongation and fatigue properties. Some 
sacrifice in workability is involved. Current 
production of sheet and plate in both bare and 
clad forms is on a "pilot-plant" basis. 


SPRING ALLOY used in aircraft-type pressure 
indicator is unusually stable throughout tempera- 
ture range from -67 to +158 F. Called Iso-Elas- 
tic, the Ni-Cr-Mo alloy hasa thermoelastic co- 
efficient of -20 x 10~° /deg F to +15 x 10~°/deg 
F, a hysteresis error of less than 0.05 percent 
of deflection anda creep error of not more than 
0.02 percent of deflection in five minutes. 


THREE EMISSION BANDS are produced from a 

phosphor composed of arsenic and zinc sulfide. 

As one of many materials used for converting 

te invisible radiations to visible 

Pe, x. light, this phosphor can be adapt- 

ed through variations in the ar- 

senic content, firing atmosphere, 

and temperature of excitation to 
give a wide range of effects. 


HIGHER YIELD STRENGTHS are predicted for 
titanium alloys inthe very near future. Through 
refinements in manufacturing techniques, exist- 
ing compositions will be good for 180,000 to 
200,000 psi. And some of the problems in ma- 

(continued on page 7) 
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Changing to Plaskon Alkyd Molding Compound enabled Barber-Colman 
Company to cut the cost of molding these magneto rotors for J. I. Case 
tractors in half ... “a 50% saving’’. And J. I. Case credits Plaskon Alkyd 
for satisfactory mechanical and electrical properties, with complete 
absence of objectionable electrical “‘tracking’’ across the rotors. 


Applications of many types offer convincing proof that quick-curing 
Plaskon Alkyd can usually be molded three to four times faster than con- 
ventional thermosetting materials. This means that dies with fewer 
cavities may be used to achieve a given production rate. And because 


Plaskon Alkyd can be molded at lower pressures, maintenance of tools 
and presses is generally reduced. There are so many ways to save using 
Plaskon Alkyd for the molding of plastic parts! We will be glad to tell 
you more whenever it is convenient for you to see one of us. 


Your files should contain these bulletins on the properties, 
uses, and molding of Plaskon Alkyd Molding Compounds. 
Write and we will send your free copy by return mail 


mold it better and faster with 
PLASKON DIVISION « vistev-owens-ror> ciass COMPANY 


Toledo 6, Ohio 
in Canada: Canadian Industries, Ltd., Montreal, P. Q. d kK 
Branch Offices: Boston. Chicago, Los Angeles, New York, Rochester ° 


Manutacturers of Molding Compounds, Resin Cives, Coating Resins 
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chining tatanium are well on the way to being 
solved, thus bringing closer the day when the 
wonder metal will play a vital role in the emer- 
gency program. 


EXTENSIVE TESTS on a series of zirconium 

alloys reveal that various elements raise the 
physical properties as compared 
to’commercially pure metal, but 
at some reduction in corrosion 
resistance. Al, Ti and Ta up the 
strengths, but aluminum makes 
the metal harder to work. 


SINTERED WROUGHT MOLYBDENUM of high 
purity shows promise of great importance in the 
defense program. Tests at NACA reveal tensile 
strenghts of almost 34,000 psi at 1,800 F and 
27,500 at 2,400 F. Proper working and handling 
of the metal during fabrication appear to be the 
factors that require particular attention. 


ELECTRO STEELS containing no Co, Cb, Ti or 
Zi and small amount of Ni have yield strength of 
75, 000 psi and ultimate of 95,300 psi in fully an- 
nealed condition. Elongation is 49 percent and 
reduction of area is 64.5 percent. Alloys are 
corrosion resistant and weldable; are austenitic 
in structure and non-magnetic. 


COMPONENTS 


IF STORAGE BATTERIES are again in short sup- 
ply, sales of the Mobil 210 unit should be brisk. 
By reducing the amount of acid in the cells, the 
life of the battery is extended some 14 percent. 
Result is lower capacity during early stages of 
operation, but longer overall life at a full-charge 
specific gravity reading of 1260. 


ANCHOR NUTS and gang channel nuts of new de- 
sign will interest airframe makers because of 
=~ Aad their reduced weight. Anchor 
plate nut is 25 percent lighter and 
the gang nut 30 percent less heavy 
than current designs. Trick is 
the removal of excess metal with- 
out sacrificing the strength. 


ELECTRICAL TERMINALS used in applications 
where gases and fluids are present can be sealed 
with Termin O Seals. Made of neoprene or sili- 
cone rubber to bracket the temperature range 
from -67 to +500 F, these rings are compressed 
into a square section and allowed to expand into 
position, thus sealing the joint. Special studs 
and insulators are supplied with the seals. 
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FOUR NEEDLE BEARINGS contribute largély to 
the compactness and operating efficiency of a 
high-pressure gear pump. Combined tolerances 
of about 0.001 in. for the bearing housing and 
body bore permit continuous operation at 2,000 
psiand intermittent use at 3,000 lb per sq inch. 


MERCURY PLUNGER RELAY has three sets of 
hermetically-sealed tungsten contacts, all of 
which operate from a single coil. Simultaneous 
open and /or closing is thus obtained and long 
service lifeassured. A-c loads up to 35 a/110v 
or 25 a/220v per contact can be handled. 


DELAYED-ACTION LIGHT SWITCH has a 
spring-loaded neoprene diaphragm that operates 
in an evacuated aluminum cham- 
ber. After the toggle arm is 

pushed to the "delay" position, 

diaphragm holds circuit closed 


— for 60 sec, permitting operator 
to leave room before light goes out. 


PROCESSES 


BETTER RESISTANCE WELDS in aluminum 
alloys are obtainable through electronic control 
of single phase a-c equipment during the first 
few cycles. Lengthening the time during which 
the welding current flows compensates for re- 
duced heat inputtoweld. Electrode contact area 
is thus increased and sticking prevented. 


THREE ORGANIC AGENTS are used in a nickel 
brightener process for covering tool marks and 
other blemishes in metallic sur- 

faces. Primary brightening agent 

is a powder, the secondary agent 

=~ ©. a liquid for producing a specular 

ly) effect, and the wetting agent a 

“ paste for controlling pitting. 


‘Process is adaptable to buffed brass,. steel and 


copper; cold-rolled steel and die-castings. 


FLUID FITTINGS such as valves made of AISI 
type 300 austenitic steel have the following pro- 
perties when finished by a new electrolytic pro- 
cess: Achemically pure surface free of embed- 
ded metal and foreign matter, deburred edges 
and threads, stress relieved structure «and 
greatly increased corrosion resistance. 


SOME CAR MAKERS are considering a process 
for applying chromium directly to steel. Pre- 
served with a coating of lacquer, the bright 
finish lacks the abrasive resistance of nickel- 

(continued on page 9) 








Deed-Drawn Shapes 


with improved strength-weight raties 


produced by the 


cafe 


Reverse-Draw Process 


Deep-Drawn Shapes made by Scaife have exceptionally 
high strength-weight ratios, because the Reverse-Draw 
Process has the inherent property of maintaining a uni- 
form wall thickness throughout the entire length of 
draw. The result is a superior deep-drawn shape, suitable 
for pressure vessels and containers, housings of various 
types, rocket and missile bodies and many other parts or 
enclosures. We will be glad to receive your inquiries 
regarding shapes up to 36-inches in diameter, with wall 
thicknesses up to %4-inch, formed by this process, from 
ferrous and non-ferrous metals. 


The illustrations show a few of the shapes 
that can be produced by the Scaife Reverse- 
Draw Process. 


€)) Scaife Company 


OAKMON? (Pit*sburgh District) PA. 
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or copper- chromium, but still is rust and cor- 
rosion resistant and pleasing in appearance. 


HOT DIMPLING of high-strength 75ST aluminum 
alloy has proven most successful when a conduc- 
tion heating method is used. Temperature con- 
| trol is obtained through the use 
of aheating element placed in the 
dimpling tool as a backup for the 
die. Work hardening is mini- 
mized, thus forming the metal 
without reducing its ductility. 


ef 

FEL 
METAL-TO-RUBBER BONDING by an electro- 
plate method is the basis of a recently issued 
patent, No. 2,551,342. Rubber is first treated 
with a solution of phosphorous trichloride and, 


after drying, given a coating of electrically- 
conductive graphite. 


PNEUMATIC GAGING has been adapted to con- 
trolling the thickness of rubberized cord fabric 
as it iscalendered. Measuring head consists of 
two opposing jets, one above and one below the 
material. As tacky mass passes between the 
jets, variations in its thickness change the pres- 
sure inthehead. The magnifiedpressure is then 
used to regulate the speed of the machine. 


TESTING 


VERSATILE RECORDER plots voltage and cur- 
rent readings continuously on an eight-inch cir- 
cular chart. Unit is adaptable for wall, surface 
panel and portable uses with either open terminal 
or conduit counections, Magnetic damping along 
with special shock-resisting and locking devices, 
plus a measuring circuit that gives high actuating 
torque at low power are design features. 


MOISTURE METER can be used on most any ma- 
terial--wood, rubber, plaster--that will accom- 
modate electrode probes. Instrument functions 
on the resistance principle and has two scales 
with overall range from 2,000 ohms to 20,000 
megohms. Specially calibrated scales for 
specific materiais are under development. 


A PERMANENT MAGNET mounted on the end of 
a rotary switch shaft simplifies the use of a 
stroboscope when comparing the relative speeds 
of rotating members. With the lamp beam di- 
rected ata reference mark on one member, the 
magnet is pushed against the end of the second 
member. Coupling action of the magnet causes 
switch to rotate and flash the lamp. 


LEAK DETECTOR for determining extremely 

Small leaks in vacuum systems utilizes hot plati- 

num that emits positive ions in increased quanti- 
ties when stimulated by freon gare 
or other halogens. If a jet of 
freon directed against a test spot 
strikes a leak, a needle.on the 
meter deflects in proportion to 
magnitude of the leak. 


PORTABLE INSTRUMENT meabures the thick- 
ness of non-ferrous layers on ferrous bases. 
Magnetic reluctometer can be used as a compa- 
rator or limit gage as well as for giving absolute 
thickness values. Unit has three separate 
ranges, 0-5, 0-10 and 0-30 thousands of an inch. 


"FREE-F LIGHT" CONDITIONS are being simu- 
latedin a wind tunnel used for testing models of 
the flexible-wing B-47. Attachedtoarodrunning 
from ceiling to floor, model has full freedom to 
move. "Pilot" controls the wing surfaces through 
remotely controlled motor mounted in the model. 





THIS MONTH’S COVER 


Electric switches of the types used to turn power on and off are 


usually fairly large components which are not designed for precision 
or repeatability. For units built into small packages, the field of use 
immediately broadens to include new functions and functions for 
which large units are not particularly well adapted. Such is the case 
with precision, snap-acting electric switches, several types of which 
made by the MICRO SWITCH Division of Minneapolis-Honeywell 
Regulator Company are pictured on this month's cover. As many as 
several thousand different types, sizes, and ratings are available from 
various companies in the field. For details on selection and application, 


see article starting on page 162. 


Kodachrome by Hans Basken, 


McGraw-Hill Studios. 
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the revolutionary 
Baldwin-Rex “BA” Assembly 


TO YOU... This great new development means you can get 


SK 


the strength, long life and lower cost of riveted roller chain PLUS the 
easy assembly and disassembly of cottered chain. You get a better roller 
chain, first because it’s riveted—second because the chain is “made up” 


to size, not “cut up” with possible damage to chain parts that might 


> 


weaken it. You'll save because it’s lower in cost... because you 
waste no chain through damage in cutting. 

You can reduce your inventory materially. There’s no need to 
order long lengths and cut them as needed. And “BA” is easy 


to order .. . easy to stock. 


TO YOUR CUSTOMERS... With “BA” 
on your machines, you're offering a better product. Your 
customers like the ease with which “BA” Chains can be 
coupled and uncoupled. If a replacement is necessary, 

it’s easy with “BA”. They’ll like the longer life they 

get with Baldwin-Rex “BA” Riveted Chain. They 

can even replace a small worn section of drive 


quickly and easily. 








Baldwin-Duckworth Division of 
CHAIN BELT COMPANY 
Springfield 2, Mass, 
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here's the “BA” secret! 


The secret of the Baldwin-Rex “BA” Assembly is the 
Single Pin Connector. A washer (1) is spun over the 
head of the connector pin (2). The milled flat (3) at the 


connector pin is rempved. 


Baldwin-Rex “BA” Assembly Chain is shipped 
in standard 5-foot lengths—two lengths to a 
box. From these 2 units plus the standard “BA” 
short units, you can build up any length you 
want from one link to 10 feet. Or, if you prefer, 


cottered end of the pin fits into a special hole in the side 
plate (4). This combination holds the pin firmly in 
place, yet it’s easy to remove because it’s a “sliding fit” 
through the entire link except for the milled flat end. 
The riveted pin at the other end of the link (5) holds 
the side plates (6) firmly in place when single pin 


Locate the single pin connector link Next, remove the cotter and drive There it is—that's all there is to it 
in the strand. It's easily identified by the milled flat end of the pin out of The chain is apart in a matter of sec- 
its distinctive shape. the special hole in the side plate. It onds. It's as simple as that. And 
will slide out easily. No danger of de- assembly ‘s just as easy. 
stroying chain parts or damaging fits. 


any length of chain you want... when you want it! 


you can order pre-assembled lengths in quan- 
tity. In either case, you're getting “made up” 
chain—not “cut up” chain. 

For the complete story on “BA”, simply mail 
the coupon. 








CHAIN BELT DISTRICT SALES OFFICES 


Atlanta Detroit New York 
Birmingham Houston Philadelphia 
Boston Indianapolis Pittsburgh 
Buffalo Jacksonville Portland 
Chicago Kansas City St. Lovis 
Cincinnati Los Angeles San Francisco 
Cleveland Lovisville Seattle 
Dallas Midland Springfield 
Denver Milwaukee Tulse 
Minneapolis 
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51-407 
Baldwin-Duckworth Division of Chain Belt Co. 
321 Plainfield Street 
Springfield 2, Mass. 


Gentlemen: 
Please send me bulletin 50-6. 








Underground and surface ORE MINED (yearly average—millions of tons) 


SURFACE ORES 


Underground for Defense 


.-» Started more than 10 years ago 


STRENGTH...military and economic 
... depends on productivity. And pro- 
ductivity depends on men who have 
devoted long years to their specialized 
chosen field of endeavour. 


Such men with “know-how” mine 
nickel from the rocky rim of Ontario’s 
Sudbury Basin... 


By increasing output with maximum 
speed and drawing on reserve stocks 
of nickel previously accumulated, they 
helped raise deliveries of nickel in all 
forms during 1950 to 256,000,000 
pounds... a record for any peace-time 
year. 


This record, 22% greater than the 
209,292,257 pounds delivered in 1949, 
was no accident... 


In 1937, INCO launched a vast long- 
range project which now makes it pos- 
sible to meet the military requirements 


of the United States, Canada and the 
United Kingdom. In addition, nickel 
deliveries are being made to govern- 
ment stockpiles and the balance of the 
supply is being rationed among civil- 
ian consumers in all markets through- 
out the free world. 


Since the inception of International 
Nickel, its fixed policy has always been 
to increase the supply of nickel. To 
meet today’s needs, INCO went under- 
ground years ago. 


Anticipating the eventual depletion of 
Frood-Stobie open pit surface ores, 
more than 10 years ago, INCO em- 
barked on a program of replacing open 
pit with underground capacity. This 
required extensive enlargement of 
underground plants, development of 
new methods of mining not previously 
undertaken and the revamping of 
metallurgical processes to cope with 
difficulties in recovering nickel from 


the new types and lower grades of ores 
which have to be reached. 


Major expansion in output of nickel 
from underground operations is being 
driven to conclusion with utmost 
speed. There is still much construction 
to be done and a number of mining 
and metallurgical problems remain to 
be solved and tested in actual opera- 
tion. Barring unforeseen interruptions, 
full conversion to underground min- 
ing should be completed in 1953. 


When the present undertaking is com- 
pleted, INCO will be able to hoist 
13,000,000 tons annually, and the size 
of its underground mining operation 
will surpass that of any other non- 
ferrous base metal mining operation 
in the world. 


This underground expansion is being 
completed by INCO without interrupt- 
ing current production of nickel, which 


is at maximum capacity. 
67 WALL STREET 


THE INTERNATIONAL NICKEL COMPANY, INC. newvorxs. ¥.v 
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the P.I.V. variable speed 
drive has tooth-grip action ... from 


MAXIMUM SPEEDS 
to MINIMUM SPEED® 


with an infinite number of positive settings 


Only Link-Belt’s P.I.V. delivers positive, stepless speed changing 

independent of friction . . . because only Link-Belt's P.I.V. has the 

self-tooth-forming chain that makes this possible. Your nearest ' 
Link-Belt branch office can show you how to increase the efficiency LINK-BELT COMPANY: Chicago 9, In- 
and flexibility of your machines, and supply complete information | many 9 Rinneapolis 3, Son Freacless 
—covering pre-selectior of the right P.I.V. variable speed trans- 26 hes Asoeies 2) Samete & Tesgase 6, 
mission for your needs, horsepower ratings, arrangements and \ Branch Stores and Distributors in Princi- 
engineering data oe Caen. 


Self-tooth-forming chain j = i p att glk — 
Grips toothed wheels pos d nl //// is ' ’ tain them accurately 
itively without slippege —_ : A a while operating under 
—— gives the speed you ” full lood 
need at any setting. ; p 


An infinite number of 
positive, stepless speed 
adjustments may be mode 
with monuva, electric, 
pneumotic or hydrovlic 
controls. 


Easy-view speed indico 
tor facilitotes speed se 
lection and adjustments 


All-metal, totolly en to meet ol! requirements. 


closed — unoffected by 
atmospheric conditions 
All vital operoting ports 
splash-lubricated from a 
common housing reser- 
voir. 


ALL INDUSTRY USES P.1.V.* 


*Positive, infinitely variable 
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GENERAL | 


Provided ine 
Metal ALCE 





COPPER 
ALUMINUM 





Aircraft manufacturers and power companies w 
ith the eiectrolytic action which took place whea’®t 
main line cables were joined to copper branch line’: FOOWe 
fome this problem it was necessary to have alumi 
aluminum or copper-to-copper connections. 


General Plate engineers solved the problem with f 
(aluminum clad to copper) which gives like metal conmiegs 
tions, thus overcoming the corrosion objections. Alcuplate 
widely used in the electrical field for clips, shims, bushitigs: 
terminals, etc. Enclosures for sealed devices can be spun of” 
drawn from Alcuplate and the copper surface makes soft 
soldering easy. 


Alcuplate is available in sheet, strip or seamless tubing. 

No matter what your metal problem, it will pay you to con- 
sult with General Plate. Their vast experience in cladding 
precious to base metals or base to base metals can overcome 
your problems . . . often reduce costs. 

General Plate Products include . . . Precious metals clad to 
base metals, Base metals clad to base metals, Silver Solders, GE N E R A L od L AT E 
Composite contacts, buttons and rivets, Platinum fabrication Division of Metals & Controls Corporation 


rad refining, Age-hardenable #720 Manganese Alloy. Write a eee 
fur information. — Reg. U.S. Pac. OF. 


Have You a Composite Metal Problem? 
General Plate can solve it for you 
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Get full rpm transmission... 


Sile hain does 
a gie strand 
the dangers that 
yy more belts in 
rrying more than 
the Jood ® 


treak metal link 
mbines the abil 
heavy overloads 


ence that really 


LINK-BELT Silverstreak Silent Chain Drives 


AKE the proven road to increased pro- 
duction — through the best in high-speed 


power transmission. You'll find Link-Belt Silver- } 
a streak Silent Chain Drives are 98.2% efficient. 
With normal maintenance, you have a positive 
y 
: drive that runs for years and years 


And note this important point — on extremely 
short centers Silverstreaks lose none of their 


efficiency. What's more, reduction ratios as high 
a as 10-to-1 are frequently used. Both of these 
Silverstreak features save you valuable space. 


One test will prove to you why thousands of 
production-minded engineers have standardized 


on Link-Belt Silverstreak Silent Chain Drives 


SILVERSTREAK SILENT CHAIN DRIVES 


LINK -SELT COMPANY: Chicago 9, Indianapolis 6, 

Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, 

San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8, 

Springs (South Africa). Offices, Factory Branch Stores 
and Distributors in principal cities. 
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Keeping Nearly 17 Tons in Check! 
TDA BRAKES 


PROVIDE POSITIVE BRAKING—POSITIVE CONTROL! 





Safety is an important consider- 
ation in any Construction opera- 
tion! That's why dependable 
TDA Brakes were used on the 
Cleveland Electric Illuminating 
Company's specially-built pave- 
ment cutter. This unusual 
machine is used to cut pave- 
ment preparatory to trenching 
operations for underground 
cables and steam mains. Two 
slots approximately 2 inches 
wide and up to 17 inches deep 
can be cut as fast as five feet per 
minute! ATDA Duo-Grip Brake 
is used for emergency purposes 
and to hold the machine on 
grades. Simple construction 
and positive action decrease 
maintenance—increase per- 
formance! 


WHATEVER YOUR BRAKING PROBLEM— 


TAKE IT TO 


In this modern age of power and speed, manufacturers have 
to rely more and more on safe, effective brakes to keep their 
machines under constant control. And TDA Brakes are filling 
this need consistently and dependably—even under the most 
unusual and exacting requirements! These advance-designed 
brakes are the result of TDA’s more than 40 years of braking 
experience—plus the efforts of highly competent technicians 
and engineers. If you have a braking problem—regardless of 
its nature and scope—contact TDA Brake Division! By simply 
mailing the coupon below you'll find out how you and your 
product will be repaid. 


NTA g, 


\ TDA BRAKE DIVISION—DEPT. A-3 
ASHTABULA, OHIO 


Please mail brake information on these applications. 


COMPANY 


ADDRESS 


TDA BRAKE DIVISION! 


Here Are A Few Of The Many Products 
Which Can Be Equipped With TDA Brakes 


Centrifuges © Compressors © Conveyors © Cranes 
Cream Separators @ Diesel hook-ups ¢ Dry cleaning 
machinery @ Extractors © Hoists © Industrial electric 
trucks © Lathes (automatic) ¢ Looms (textile) ¢ Lumber 
mill hinery © Machine tools © Materials handling 
equipment © Motors ¢ Packaging machinery ¢ Paint 
mixers © Press brakes © Printing presses © Rolling 
mills © Shears © Warpers (textile) © Welding posi- 
tioners © Winches © Automotive © Farm equipment 
Earth moving equipment ¢ Construction equipment 
Public transportation 








BRKKES 
B KES 


™ 


TDA BRAKE DIVISION 


THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO. 





— 5 tandlard) y, 
san Accepted ) { Standard} e 





TRADE MARK REGISTERED 


p 
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Messages orMussilep. 
.. Wee meen who 
dpa Ch them cout 
12 Leeder Co... 


Eve Everyone Can Count on 


VEEDER-ROOT 


— — Radar, communications, gunfire then you can count on Veeder-Root to do 
a. Countrol ...and many other mil- the job as it needs to be done... within the 
. itary “musts”...count on Veeder- limitations of defense production, ofcourse. 
Root Counters for dependable, continuous 
Facts-in-Figures. Never mind how. Just VEEDER-ROOT INC. 
count on it that the job is being done... HARTFORD 2,CONN. + GREENVILLE, S.C. 
right up “to the nines.” Montreal, Canada Dundee, Scotland 


: : ; Offices and agents in principal cities 
If anything is worth keeping track of, 





VEEDER-ROOT COUNTERS 000 bry hing.n fart 
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a 
Designer's 
Simplified design makes them 
easier to install and service! 


No doubt about it! Simplified design, for faster, easier installation and main 
tenance, has made these General Electric magnetic contactors—heart of the 
whole G-E line of starters— a big hit with machinery manufacturers. For 
instance: 

@ Terminals, easily accessible from the front, have large pan-head or slotted hex-head 
screws to speed wiring of either stranded or solid wire 

@ Main poles in the three smaller sizes—and interlocks in all sizes—can be changed from 
normally open to normally closed without need of extra parts, facilitating quick changes 
and reducing your inventory of “specials.” 


@ Extra two-circuit interlocks—with interchangeable normaily open or normally closed 


contacts—can be quickly added to either side of contactor, need no drilling, no extra MA G NETI ¢€ 


accessories 


@ Arc hood is held in place by two easily-removed captive screws to expose terminals ¢ So Ry TA 7 T ) R ty 


completely for inspection and maintenance 


@ Three-point keyhole slots in rear of contactor make panel mounting a simple matter, 
and insulated aluminum base permits mounting on all types of panels. 


@ NEMA mounting dimensions mean maximum interchangeability. 


Your G-E representative, or authorized G-E agent or distributor, can supply 
you all NEMA sizes for a-c motors up to 50 hp. Meanwhile, get the full 
story in Bulletin GEA-5154. 


a 


SIZE 00 SIZE 0 SIZE 1 SIZE 3 


GENERAL @@ ELECTRIC 
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A FULL LINE OF 
FHP MOTORS TO 
MEET YOUR NEEDS 


Fhp machine-tool motor 


SPEED, ACCURACY 
AND FLEXIBILITY 
—ALL IN ONE! 


Photoelectric recorder 


HOW TO SIMPLIFY 
“ BUILDING-IN”’ 
THE RIGHT SPEEDS 


att uw 


git 


Adjustable-speed manual 


Propuct 
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This polyphase induction 
motor, specifically designed 
for frequent start-stop duty 
on machine tools, is one of a 
wide variety of G-E standard 
ized fractional-hp motors avail- 
able to meet your design needs. 
This complete line includes, for 
general applications, polyphase 
induction, d-c, capacitor-start, 
and split-phase motors, as well 
as gear and unit-bearing motors 
and a broad selection of defi- 
nite-purpose motors for more 
limited applications. Specify 
one of these G-E motors in 
your next design. They’re 
known to be preferred by your 
customers, play a big part in 
selling your product. See Bul- 
letin GEA-5174 


Besides measuring a-c and d-c 
volts and amperes, this ver- 
satile General Electric photo- 
electric recorder provides a 
quick, accurate record of al- 
most anything that can be 
measured with an indicating 
instrument temperature, 
speed, pressure, thickness, 
light, and vibration. In de- 
flection and potentiometer 
types, for portable use or semi- 
flush mounting, it features 
chart speeds from !» inch to 72 
inches per minute, sensitivities 
as low as 1.0 microampere full 
scale, and response periods as 
fast as 4 second for full-scale 
deflection. See Bulletin GEC- 


254 


This 26-page illustrated man- 
ual —-a worthwhile addition to 
your reference file-——covers the 
entire subject of adjustable 
speed drives, including their 
economic and engineering ben 
efits and the points to consider 
in their selection. Especially 
helpful is a concise description 
of available General Electric 
packaged adjustable-speed 
drives, plus a well-organized 
table that summarizes the 
ratings and performance fea- 
tures of each drive. See Bulletin 
GEA-5334. 
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PRODUCT 
HIGHLIGHTS 


NOW— MOTOR SELECTION 
AND APPLICATION SIMPLIFIED 











Ceans 


NEW G-E “SHOW-HOW” COURSE 
helps train your workers 





Of special interest to designers is this new General 
Electric Motor Selection and Application Course— 
timed to meet today’s need for more motor “know- 
how”’ by your personnel. A G-E More Power to Amer- 
ica program, it shows simply and clearly how motors 
work, types now in use, how to select and apply 
them to specific jobs. Kit includes instructor’s manual, 
nine slidefilms with records, student review booklets, 
and sturdy carrying case. Ask your G-E representative 
for a free copy of the manual. Meanwhile send for 
Bulletin GEA-4938-16 describing the course in detail. 


General Electric Company, Section ¢ 668-89 

Schenectady 5, N.Y. 

Please send me the following bulletins: 

0 for reference purpose 

DC in connection with immediate projects 
(C0 GEA-4938-16 Motor selection and 
(2) GEA-5154 A-c magnetic contactors 
(C0 GEA-5174 Fractional-hp motors 
02 GEA-5334 Adjustable-speed manval 
C) GEC-254 Phetoelectric recorder 





PP 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 


NAME 
COMPANY 
STREET 


city 




















Singh Arithnitie 


_ Doehler Die-Casting - 
Py lt 50 Years Experience 


© ACCURACY 
© DENSITY 
© QUALITY CONTROL 
© EXPERT ENGINEERING 
4 “ \@ SURFACE FINISH 
if © DEPENDABILTY 


i A 
a . ) os ; 
Jarvis Finish 
26 Years Experience 
© APPEARANCE 
© ARTISTIC DESIGN 
e PLATING ENGINEERING 
© LONG LIFE 


© RELIABILITY 
© QUALITY CONTROL 
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A-1200-TS A-5200-TS 
Wide Series 


Where bearing overall dimensions must 
be kept to a minimum, Hyatt Hy-Load 
Light Series Roller Bearings are avail- 
able in three widths to satisfy load re- 
quirements and permit wide design range. 

As greater load-carrying capacity or 
longer bearing life is required for a given 
shaft size and bore diameter, you can go 


progressively from the narrow, to the 


wide, or to the duplex series of Hyatt 


Hy-Load Bearings as illustrated. 
When operating speeds are relatively 


low, greater radial capacity can be ob- 


June, 1951 


++ + + 


A-6200-TS 
Duplex Series 


tained in limited space with Hyatt Hy- 
Loads of the full complement type. In 
this type of bearing, available in both 
wide and narrow widths, the roller sep- 
arators are eliminated, and the maximum 
number of rollers are employed to pro- 
vide increased capacity within the same 
boundary dimensions. 

Write for a copy of catalog 547... a 
complete guide to the selection and use of 
radial roller bearings. Hyatt Bearings Di- 
vision, General Motors Corporation, Har- 


rison, New Jersey. 





Modernize Even Your Latest Machine Tool Operations with 


nUBUTAIR 


THE INDUSTRIAL AIR CONTROL OF A THOUSAND USES 


A rugged air chamber that may be 

used wherever a short, powerful 

stroke is needed for holding, posi- 
tioning or clamping. Produced in six 
different sizes with strokes from 1%, 
inches to 3 inches. Also available is a 
smaller diameter ROTOCHAMBER which 
provides an even longer stroke with a 
similar pressure output. Your present air 
supply will be adequate for either, but 
compressors are available if ded. 





SAVES MONEY CUTS HANDLING TIME 


Savings realized on this operation for manufactur Before installation of Robotair on this compressor 

ing axle housings by replacing hand screws and run-in test line, compressors were held in posi 

clamps with Robotair Chambers hove amounted to tion by manvally operated clamps. Simple 

hundreds of dollars adaptation of Robotair Chambers and two-way 
valves cut handling time in half 
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_ .«eAND STEP UP YOUR 


~ PRODUCTION AS MUCH 


MANPOWER 


AS 3)", WITHOUT ADDING 


Amazing Savings in Time, Money and Effort 


Bendix-Westinghouse, world’s largest source of air brakes 
and other air devices, put more than a quarier century of 
experience behind the development and perfection of Robotair 
Industrial Controls. With their wide range of applications, 
these air controls now offer progressive manufacturers 
amazing improvements in production speed and economy 
at an unbelievably low initial cost. Ideal for holding, clamp- 
ing, bending, swedging, staking, riveting, and compactly 
designed for easy installation on space limited machinery, 
Robotair Controls inevitably bring about lower manufactur- 


ing costs per unit through increased productivity of man and 
machine. Rugged, frictionless, leak-proof construction posi- 
tively eliminates need of oilers and filters and assures 
millions of strokes at 100% efficiency for total life. Low cost 
Robotair units are available as original equipment for 
machinery manufacturers or for installation on present shop 
equipment. To find out how Robotair can improve your pro- 
duction picture, send for your copy 

of the colorful Robotair booklet. 

Coupon at bottom of page. 


Industrial Distributors in All Major Cities. 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY + ELYRIA, OHIO 


REDUCES OPERATOR FATIGUE 


Various sizes of stee! plates are held in position by 
series of Robotair Chambers in this end grinding 
operation. Use of Robotair eliminoted battery of 
held down bolts and clamps, greatly reducing 
operator fatigue. 
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BENDIX-WESTINGHOUSE 
Automotive Air Brake Co. 
Elyria, Ohio Dept. A 
Please send me your free booklet on ‘‘Robotair—the 
Industrial Air Control of a Thousand Uses."’ 

NAME 

TITLE 

COMPANY 


ADORESS 


city 





a 
@LOE | 


LARGE RATIOS SMALL PULLEY 


POSSIBLE LOW OR HIGH SPEEDS FIXED CENTERS PRECISION TIMING DIAMETERS 


GILMER “TIMING BELT” PATENTED 1950 
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TIMING BELT DRIVE 


—adesigners problem-solver 


A revolutionary tooth-grip belt that has 
already improved the performance of 
thousands of machines—is daily solving 
new problems in power drive design! 
The Gilmer ‘““Timing Belt’ is an excep- 
tionally strong, precision-power belt: Belt 
teeth make positive engagement with 
axially grooved pulleys . . . speeds of driver 
and driven pulleys synchronize perfectly 
—there is no speed variation, angular 
velocity is constant. 

And consider the construction! Steel cable 


pulling elements give enormous tensile 
strength — eliminate stretch. Where con- 


“ying BET NOS 
worth nating: 
ADJUSTING! 
NO BACKLASHT 


NO suiP! 


VA 
NO SPEED 
NO INITIAL TENSION 


© POWER WASTE! 
NO LUBRICATION! 
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stant starts and stops are a factor, this 
extra strength reduces inertia by minimiz- 
ing pulley weight. Body of belt is tough oil- 
and heat-resistant Neoprene for sturdy, 
long lasting service. 

The Gilmer “Timing Belt” is versatile: 
You can use it for synchronizing drives, 
for power transmission, for functional 
operation! Let our engineers help design 
your drive. We’ll be glad to send you an 
illustrated brochure which shows how 
leading design engineers are using it; gives 
valuable suggestions for drive designing. 


Write for it. *Reg. Trade Mark 


L. H. GILMER COMPANY 


610 Tacony, Philadelphia 35, Pa. 
Division of United States Rubber Company 




















involute sprocket teeth and new 


chain and sprocket engagement 
principle make possible single- 
drive units capable of transmitting 


5000 H.P. 


Sensational, new 
transmits more 


speeds than any 














horsepower at higher 
other type of drive! 


exo 


The new Morse HY-VO Drive literally revolutionizes high-speed, 
heavy-duty power transmission. It combines—for the first time— 
the ruggedness and positive action of a gear with the smoothness 
and lack of vibration of a belt. 


Entirely new design principles are used in the HY-VO Drive. 
Vibration and destructive linear pulsations are virtually elimi- 
nated, allowing the HY-VO Drive to operate at tremendously in- 


creased rotative speeds, using drives of much narrower widths. 4 


MORSE 


It opens the way for transmitting much higher horsepower from 


smaller, more economical, high-speed engines. 


Due to the shortage of materials and production facilities, orders 
for HY-VO Drives must carry a priority rating at the present time. 


MORSE CHAIN COMPANY 
7601 Central Avenue, Dept. 179 « Detroit 8, Michigan ‘ 


POWER TRANSM/SS/ON 


I 
! 
I 
i MECHANICAL , 
! 
propucrs 





Simplifies installation in cramped quarters. 
The smaller size of Life-Line motors aided 
designers of machines and equipment. . . 
required less space. Pre-lubricated bear- 
ings eliminated extra fittings and piping. 


Compact design minimizes 
required space. Life-Line- 
starters installed in control 
cabinet on a precision lathe. 
Front removable parts and 
straight-through wiring 
saved additional space... 
facilitated general servicing. 


Propuc l 
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| Cramped 7 


Here’s how to stretch space 


Life-Line motors and Life-Linestarters® are 
space stretchers. The reason? ‘““Compactness.” 
They are smaller, lighter than most con- 
ventional types... often can kz installed 
in close quarters where others cannot be 
accommodated. 

Take the case of this grinder manufacturer, 
for example: The motor is mounted under the 
bed inside the housing. Space is at a premium. 
With ordinary conventional motors, it was nec- 
essary to grind part of the motor housing away 
so that motors could be squeezed into the avail- 
able space. Life-Lines (as much as }4 smaller for 
the same frame size)—fit with room to spare. 

Further, the pre-lubricated, sealed bearings 
eliminate the need for bringing grease fittings 
to the outside of the housing. This means an 
additional saving of several dollars per ma- 
chine—in materials and labor. 

Life-Linestarters match the motors for com- 





pactness. Because all parts can be removed 
straight fzom the front, there is no need to 
allow extra workroom for servicing. Further, 
straight-through wiring means simplified 
wiring, shorter leads, less space. You can have 
two electrica! interlocks without increasing 
Life-Linestarter width. After that, two more 
may be added with little additional space. 

These space savings result in smaller cavi- 
ties... and more compact cabinets . . . reduc- 
ing your costs. NEMA mountings are standard 
for the complete line. 

More data? Complete information, on sizes 
and mounting dimensions, is available from 
your nearby Westinghouse representative. Ask 
him for copies of “Life-Line Motor Book”, 
B-3842 and “Tomorrow’s Starter Today”, 
B-4677 or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, 


Pennsylvania. J-21625 


MOTORS and 
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/s This clue to quality 
On your prodicr? 


PHILLIPS SCREW 


BY USING PHILLIPS SCREWS on your product, you prove on sight 
that you use extra care in manufacture. The public knows that X 
marks the spot — the identifying X formed by the cross-recess on 
the head of every Phillips Screw. It is the mark of extra quality. 


These screws — wood, machine or tapping — add structural 





strength, set up tighter, resist the loosening effect of vibration. They 


THIS are speedier—and cost saving because they save time, work, money. 
ADVERTISEMENT 
is part of the 
current campaign > The ake rorkers r oreen he — fact! 

te el poy heads. They make good workers out of green help — fast! 
14 million readers , n . . . 
of The SATURDAY Be sure to include Phillips Cross-Recessed-Head Screws in your 
EVENING POST. 


They start faster, eliminate driver skids, damaged parts, split screw 


specifications. 


wt PHILLIPS CussRcessedHead SCREWS 


© marks the spot... the mark of extra quality 


AMERICAN SCREW CO ad THE BLAKE @ JOHNSON CO ° CAMCAR SCREW @ MFG. CORP 
CENTRAL SCREW CO. © CONTINENTAL SCREW CO. e €LCO TOOL &@ SCREW CORP 
GREAT LAKES SCREW CORP. * THE H. M. HARPER CO. * NATIONAL LOCK CO. * PARKER-KALON CORP 
PHEOLL MANUFACTURING CO. * ROCKFORD SCREW PRODUCTS CO. * SCOVILL MANUFACTURING CO 
SHAKEPROOF INC. * THE SOUTHINGTON HOWE. MFG. CO. * WALES-SEECH CORP 
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b gm CAN CUT DOWN on motor clean- 
ing operations and greatly reduce 
inspections and overhauls on the equip- 
ment you design. Tests have proved that 
on most applications totally-enclosed, 
fan-cooled motors more than pay back 
their extra cost in reduced maintenance 
And this new Allis-Chalmers Type 
APZ tefc motor makes maintenance 
costs lower than ever before on this 
type of motor. 


Here’s Why 

Concealed air passages and pockets have 
been eliminated; dirt cannot build up 
to cause overheating. Cooling air is 
blown over the ribbed cast iron frame 
and bearing housings carrying dirt away 
with it. How about oily dirt that sticks? 
It can be wiped or blown off without 
stopping the motu. 


Texrope ond Vori-Pitch 
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ore Allis-Cholmers trodemorks 


ALLIS-CHALMERS 


Rigid Construction 

The frame is rigid cast iron which not 
only has high inherent corrosion resist- 
ance, but also holds bearings perma- 
nently in alignment. Bearings are pre- 
lubricated at the factory and should 
need no attention for years. Tapped 
holes with pipe plugs to permit regreas- 
ing and to provide grease relief are 
standard equipment 


Get All The Facts 
The new Allis-Chalmers Type APZ to 
tally-enclosed, fan-cooled motor is built 
in all NEMA standard frame sizes from 
*224 to 505. Also in explosion-proof 
type. Your A-C Authorized Dealer or 
District Office offers you competent en- 
gineering aid on your design problems. 
Call today, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bul- 


letin 51B6144 A-3402 
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Sold... 
Applied... 
Serviced... 


by Allis-Chaimers Authorized Deolers, 
Certified Service Shops ond Soles Offices 
throughout the country 


CONTROL — Manvol, 
magne’ic and combine 
tion starters; push but- 
ton stotions ond compo 
nents for complete con- 
trol systems 


TEXROPE — Belts in 
oll sizes and sections, 
stonderd end Vari 
Pitch sheoves, speed 


chongers 

~ _— 

£3 . PUMPS — Integral 
motor and coupled 

\ types from % in 
to 72 in. discharge 
ond up 


nse me 
*Similar design non. 
ventilated motors Type 
APK, also available in 
frames 203 to 224 in- 


clusive 








For positive, economical power trans- 
Missi . smooth flowing convey- 
ing of bottles or packaged goods at high or low 


speeds ... transferring bulk materials . . . split sec- 


ond timing motions where accuracy has top priority. 


If these are your problems, Whitney Chain Drives 
will provide the solution with savings in time and 
money. 

And not only do these adaptable chain drives 
fit perfectly into your design planning. What's 
more, they insure top machine performance by 
maintaining a constant, high level of 
uniform production. 


Precisely built of carefully finished, hardened 
alloy steels, Whitney Chain Drives give long serv- 
ice life... keep maintenance at a minimum, assure 
maximum output and lower costs. 


WHITNEY SERVICE 


In addition to the service facilities of over 130 Distribu- 
tors, Whitney maintains a network of 15 Field Engineering 
Offices located throughout the country. From the complete 
line of Roller, Silent and Convevor Chains, Whitney Engi- 
neers can recommend, without bias, the proper type of 
drive for your application. Consult your nearest Whitney 
Field Office or write us direct for catalog and complete 
information. 


WHITNEY CHAIN COMPANY 


204 HAMILTON STREET, HARTFORD 2, CONN. 
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FRED A. HOFMANN, production vice president of the Elastic 
Stop Nut America, says I ack on a full 
-shilt production s« of the 62 


Pri-Clad n 


Cor poration ol 


hedule and practi ally « ry om 


otors we ve installec ince 1941 i r plant at L nion, 


N 
b 


ire 


t 


J.. is going night and day. Sure, we make a lot of steel produc ts, 


lon't think you can beat cast 
Tri-Clad motors for 


lri-Clads 


ult lor a gener al pur pose motor, we 
m. After the pounding we ve given our the 
stronger than ever tor 


ast 10 years, we re 


ELASTIC STOP NUT CORPORATION: 


“We're stronger than ever for Tri-Clad triple protection!” 


TRI-CLAD MOTORS drive machines that produce ESNA fasteners 
for use on jet aircraft engines—the engines that power our modern 
military planes. Each of the jet engines above uses a large number 
of these $ pec ial stainless-steel high temperature nuts designed to 
hold under the extreme heat and other severe conditions of jet 
Moreover, these nuts must be re-usable without 
seizing or galling the finish. ESNA counts on the reliability of their 


lri-Clads to help turn out thousands of these fasteners every day 


engine operation 


VIRILE VETERAN. This 
Acme Gridley 
It’s still going 
thinks Tri-Clad i 
lri-Clad motor 


10-hp Tri-Clad motor has been driving an 
spin lle bar machine for nearly 10 years 
strong, another rea alter 10 ves ESNA 


still their best motor buy! And today’s 
all-industry favorite, is better than ever! ao 


multiple 


on why 














4 STEPS—AND NO HANDS! Backbone of the ESNA produc 
the Acme Gridle 

ejects a finished nut blank every 4% 

upp ied with bar stock 

drills 2 holes and cuts off to a 


tion line y automatic bar machine (3 shown above) 


seconds, The operator simply 
keeps the six spindles The machine feeds 


tock, machines the nut profile 


TR/ CLAD MOTORS 


Help Keep ESNA 
Production Up! 


PRODUCTION PUSHER Genera! plant foreman Karl Kjellburg 
has the job of meeting “impossible” defense program manufacturing 
schedules. He’s counting heavily on automatically fed machines 
like the Tri-Clad driven V. & O press 


inserts over 200 elastic fibre locking collars a minute in a 


This press 


on his left; says 


fastener. Driving it is a big job for a moior. Our Tri-Clads gave us 


no trouble during the war. We're counting on them again! 


curate lengths. The load on the 10-hp drive motor is heavy and 
constant—but Tri-Clad, with its bearings completely enclosed in 
cast-iron housings, can take it! Maintenance department can't recall 
a single Tri-Clad bearing ever having to be replaced. Moreover 
the motors are easily greased while running 


if they need it 














TROUBLE SHOOTER TESTIFIES Fd Conk, ESNA’s maintenance 
chief, must furnish reliable power wherever it's needed in the plant. 
He’s got some definite ideas about electric motors; says, “We like 
a motor you can regrease easily if you have to. So far, we've had 
to regrease very few of our Tri-Clad motors. And those were either 
on hot spots or on parti ularly tough jobs. Tae point ts we could 


readily have regreased them all if it was necessary.” 


TIMELY READING With every electric motor " 
needed on the line, once again it’s time to be a crank G 
about motor care. That's why every motor user needs , 

this General Electric manual. Tells how to spot motor 
and generator trouble before it happens, how to pre 
vent serious breakdown, how to conduct a regular 
motor maintenance program Order a copy for your 


maintenance department today! Use the coupon! 


TOUGHEST... on the inside [xtra protection against electrical 
breakdown is built into every Tri-Clad motor. Formex* wire wind 
ings, one-piece cast-aluminum rotor, double-end ventilation—these 


are features that prolong a general purpose motor’s useful life 


TOUGHEST...on the outside Teeth rattling blows 


liquids, corrosive fumes—they're all in a day's work for Tri-Clad 


dripping 
cast-iron construction. You get a rigid structure, too one that 
won t twist out of line when you're bolting it down 


TOUGHEST... atthe bearings A [ri-Clad motor will run safely 
without relubrication for as long as any general purpose motor 
you can buy. But, if the application does make relubrication a 
“must”, you can grease your Tri-Clad without halting production 


* Reg. U.S Og 


atl! 


General Electric Company 
Section 752-8 
Schenectady 5, New York 


Please send me my free copy of “How To Maintain Motors and 


Generators” (GET-1202) 
Name 

Compeny 

Address 


City State 


ENERAL &@ ELECTRIC 


Turn the page for the latest news on 


motor selection and application. ® 








NEED HELP IN TRAINING MANPOWER? 


Here’s a Valuable Tool! 
—G-E’s New Course on 


MOTOR SELECTION 
AND APPLICATION 


9 Slide Films and Accompanying Manuals 
To Help You Get the Most Out of Electric Motors 


Timed to help meet the growing demand for skilled industrial 
workers, this new General Electric Motor Selection and Appli- 
cation Course is a boon to everyone concerned with technical 
training problems. Here, in 9 short, easily understood lessons 
is a “how-to” course that offers a broad introduction and review 
of motor principles and uses to engineers, plant personnel, 
students and all others concerned with motors. It’s 4 valuable 
production-boosting tool for any type plant! Ask your G-E 
representative for more details on this course or mail the 
coupon today. 


student use. | Instructor's Manual 


HERE’S WHAT THIS COURSE CONSISTS OF: 


« 9 Sound slide films and records. 9 Sets of Review Booklets (10 per set) for 
° (This 96-page manual is virtually a com 
plete course in itself.) Complete kit—Slide films, Review Booklets, and Instruc 
tor’s Manual, in sturdy carrying case—$100.00. 


Here’s a Quick Look at the Scope of the Course 


T REVERSED - 
POL Y OF ROTOR +> Rv 
REVERSED 


lessen 1—‘‘Fundomentals of 
Moters’’ —Basic principles of 
motor operation, huw a-c and 
d-c motors work, construction istics, ranges of application, 
feotures, etc 


Lesson 2—‘Types of Motors” 
Horsepower, speed and 
torque and other charocter 


Lesson 3—‘‘Fundamentals of 
Selection"’—A study of the 
five basic steps that are usu 
ally followed in the selecting 


design features of any motor 


MAIL THE COUPON TODAY! 


Attach this coupon to your busi 


General Electric Company Abii a0) Bate ypc adh mg Sar 


Section 684-20 
Schenectady 5, N. Y. 
Gentlemen 
Your Motor Selection and Application Course sounds like it may be valuable in 
our training program 
Send me ao complimentary copy of the Course Manual, GEZ-310, for my inspection, 
at no cost to me 
] Send us a complete course for a 10-day free trial. If we do not return the course 
at the end of the trial period, you are to bill us $100.00 for this complete course 


Name 
Company 
Address 


City State 


GENERAL @@ ELECTRIC 


Lesson 4—"'A-C Polyphase In- 
duction Motors’ —Choracter 
istics of the three basic types 
squirrel-cage, wound- rotor 
adjustable-speed induction 


erent eg 


lesson 6—"D-C Motors’ — 


Basic types: shunt, series, com 


pound; horsepower formulas 
adjustable speed applications 
versatility, etc 


ACCELERATION SMOOTH QUIET 


ay 


lesson 8—'‘Adjustable-speed 
Drives"’— Speed range ond 
versatility of various pack 
aged adjustable-speed drives 
typical applications 


lesson 5—‘'Single-Phase In- 
tegral-HP Motors’ 


ronge of applications, torque 
9 pp q 


General 


and safety factor, capacitor 
and repulsion-induction types 


a te 


| 


he 


lesson 7—'‘Synchronous Mo- 
tors’ — Where used, design 
features, power factor im 
provement, and other basic 
operating benefits 


lesson 9— "Gear Motors” — 
Selection and application of 
the three classes of gear units 
Advantages of these low 
speed drives 





Simplify Your Access Panel and Door Assemblies... 


PT PES | A ea 


4 
a ‘ ‘ * “64h 


( 


\ 


a” 


\ 4 
=_— ga 


LLL 








3 





Fasten them faster witl Quick-Los 








» 
~) 


Fastening removable access doors and panels need not be a laborious and costly 
production or assembly operation—not if they're fastened with QUICK-LOCK. 

Designed for simple installation, QUICK-LOCK requires no special tools. It speeds 
up mounting and demounting detachable panels with only a 90° turn required to 
lock and unlock it in a jiffy. 

The fiexible mounting and tapered stud makes QUICK-LOCK ideal for assembling 
curved sheets and insures a tight fit when locked. Stud is self-ejecting when unlocked. 
Minimum deflection is assured—only initial loads are carried by the helical spring. 
Solid supports take up increased loads. 

Industrial and agricultural equipment manufacturers would do well to analyze the 
cost-saving features of QUICK-LOCK’s simple design. A good way would be to cali in 
a Simmons Engineer and discuss the economy of a QUICK-LOCK installation as com- 
pared to your present fastening method. Why not send for him today? 


SIMMONS FASTENERS 


SIMMONS FASTENER CORPORATION © 1751 NORTH BROADWAY, ALBANY 1, N. Y. 
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BELVEDERE BOWL — 
with Griptite* base developed by 
Goodyear. Design meets precision 
requirements for dimensions, hard- 
ness, resistance to fats and oils. Note 
metal valve insert bonded to rub- 
ber base. 


Business as Unusual 


THANKS TO GOODYEAR PRECISION-MOLDED RUBBER 


N unusual product that may show 
YOU the way to a new or better 
design is the Belvedere Mixing Bowl, 
with its Griptite base that lets a 
woman use both hands for kitchen 
mixing. 
Problem here was to mold a rubber 
base that would hold a mixing bowl 
to the kitchen counter. It required an 
airtight seal that would hold even 
under the stress of stirring, yet be 
instantly releasable. The answer was 
precision molding—the kind of work 
that characterizes all the output of 
Goodyear’s Molded Goods Plant at 
St. Marys, Ohio. 


*Griptite—T _M. Griptite Corporation, Lancaster, Ohio 


oDsY 


Whether you need simple parts or 
complex shapes—molded or extruded, 
compounded to meet specific require- 
ments—you can be sure of exact, uni- 
form quality and performance, thanks 
to advanced production techniques, 
rigid inspections and controls at this 
plant—world’s largest devoted to pro- 
ducing molded and extruded items 
from rubber and the new rubber-like 
plastics. 


If you have a design or production 
problem rubber may solve, turn to the 
G.T.M.—Goodyear Technical Man—or 
write direct to Goodyear, Molded 
Goods Dept., St. Marys, Ohio. 


MIX — WITHOUT HOLDING 
—rubber base enables bow! to ad- 
here to any smooth surface — lets 
women mix without holding bowl, 
frees other hand for pouring. 


We think you'll like 


“THE GREATEST STORY EVER TOLD” 


Every Sundey—ABC Network 


THE GREATEST NAME IN RUBBER 
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Here’s how you can tell the chain 
with SHOT-PEENED rollers... 


LOOK FOR THE 
DISTINGUISHING 
DARKENED ROLLERS 





Thousands of tiny steel balls 
hammer the metal ‘cold 
work” each roller pay off 
in extra fatigue life added 





ability to withstand shock and 
impact 





... the chain that has extra fatigue life 


er 
Y Es, you want to be sure you get shot-peened rollers on the 


next roller chain you buy. Shot-peening gives rollers the 
extra fatigue life needed to take repeated shock and impact 
loads 

These chains are high in tensile strength, durable under 
severe loads, relatively light in weight and uniform in pitch. 
This accounts for their wide acceptance throughout industry 
for both drive and conveying purposes 

Thanks to constant research and precise manufacturing 
controls, every Link-Belt Precision Steel Roller Chain meets 


the highest standards for uniform strength. You get a posi- Easi 
tive, long-life drive — unaffected by heat, cold or moisture va coupling 
Link-Belt Roller Chain is available in single or multiple and pling without 
sacrificing load distribution 


widths, in ¥@ to 3 in. single and double pitch. For all the 
' Patented E-Z Assembly feature of Link- 
acts, call your nearest Link-Belt office } c : 
facts, call your ne nk-Belt offic Belt Precision Steel Roller Chain has 
won world-wide approval. Coupling and 
uncoupling of multiple width chains — 
right on the job —is far easier. There's 


absolutely no sacrifice of load distribu- 
. a tion no loss of the chain's remark 
able performance. Press-fits between 
chain pins and middle bars have been 


modified. But full load carrying capacity 
across the entire width of the chain has 


PRECISION STEEL ROLLER CHAIN been maintained 


UNK-BSELT COMPANY: Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Houston 1, Minneapolis $, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors in principal cities 12.52 
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GRAPHITAR 


(CARBON-GRAPHITE) 


Saves critical material saves weight 


5s ee 
Gasoline meter valve-seat form- Former copper — tin —lead in- Piston, previously cast and 
erly made of bronze. dustrial bushing. machined from aluminum. 


New valve-seat, now made of - New bushing identical in size, New Graphitar piston .of 
weight-saving Graphitar. shape and with better perform- equal lightness which is giv- 
ance now made of Graphitar. ing improved performance. 


©) i 2 
THE UNITED STATES 
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The six examples on these pages are typical 
instances in which GRAPHITAR is saving 
STEEL, BRONZE, ALUMINUM and nearly every 
other metal and alloy usually employed for 
small machinery parts such as bearings, seals 
and bushings. 


And here's the payoff! — GRAPHITAR is not 
or'y saving critical metal and weight — it 
is improving the performance of nearly every 
product in which it is used! 


GRAPHITAR is strong, self lubricating and 
resistant to wear and extreme temperatures. 
It resists chemical attack —even by concen- 
trated acids such as hydrofluoric and 
hydrochloric. 





Let us show you how GRAPHITAR can save 


= 
critical metal and improve the efficiency of your 
products. Write us today for the full story 
and our descriptive 64 page catalog. 


oT & 


Former nitrided steel aviation Former steam valve rotor, ma- Bronze current collector wheel 
gasoline pump liner. chined from stainless steel. for overhead crane trolley. 


New Graphitar liner lubricates New rotor made of Graphitar Improved, durable wheel finish 
itself — is unaffected by wear or provides perfect seal, is un- ground from Graphitar. 
gasoline. affected by pressure or ~~. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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The only 
miniature 
snap switch 








Illustrated: Model BP Single-pole, double throw 15 A., 125 V. A-C 


where size and high rating 
come to terms with cost 


Here’s a new ally for the design engineer in his effort to keep 
quality high and cost low. TYNISWwiTcH fits in the smallest 
places, yet handles the load of switches much larger and 
more expensive. Thorough laboratory tesis have proven its 
dependability and durability at high operating speeds and 
over millions of cycles. 


In its simplified construction, TYNISWITCH introduces new 
principles of switch design that cut costs. High force-to- 
inertia-ratio spring blade inhibits mechanical resonance, en- 
ables high switching rate with positive bounceless closure. 
All these and other features add up to efficient switching 
at low cost. 


yNiswircn engineers are fully qualified to work with you 
on the economical development of your special application 
switches. Write for engineering design sheets. 
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VER BY a lw Without Fasteners ? 


_ 


YL 











APPROXIMATELY |21/2%|OF THE STEEL PRODUCED 


IS USED TO FASTEN THE REST TOGETHER! 


Like so many important little things in our every day life, people are apt to 
take glamorless bolts and nuts for granted. But it takes only a second 
to realize what a tremendous contribution they make to our way of living. 


The importance of fasteners is fully realized by the designers, the engineers, 
production men and top executives of industry. And they know, too, 
that Lamson & Sessions is their most reliable source of supply— 
with one of the most complete fastener lines of any manufacturer. 


Look to Lamson for progress in fasteners. We welcome your inquiry on 
any fastener problem. 


The LAMSON & SESSIONS Co. . «+ General Offices: 1982 West 85th Street * Cleveland 2, Ohic 


Plants of Cleveland and Kent, Ohio © Birmingham @ Chicego 





esiiadeel bearings can cut your costs... 


When you want anti-friction performance in your prod- 
uct, consider the possibilities of “Commercial” ball bear- 
ings. Schatz “Commercial” ball bearings can economically 
replace bushings or plain sleeve bearings, and thus im- 
prove product performance without adding a price 
premium. “Commercial” bearings can often substitute for 
costly precision bearings too, when tolerances aren't tight. 

So be sure to investigate the standard line of Schatz 
“Commercial” ball bearings. This line includes 22 basic 
types, both ground and unground; some types are avail- 
able in metric sizes. 

The careful manufacture of Schatz “Commercial” ball 
bearings insures top performance. 

“Commercial” bearings are now in heavy demand be- 
cause of their versatility and wide design possibilities. 
But Schatz engineers will welcome the chance to help 
you conquer friction economically. Write for catalog 


No. 11 today. 


Check these Schatz standard types before you specify bearings: 


Type A (unground) double row ball bearings 

Type A (unground) thrust ball bearings 

Type A (unground) flanged ball bearings 

Type A (unground) plain dust-proof bail bearings 

Type A (unground) flanged set screw ball bearings 

Type A (unground) flanged ball bearings with set 
screws and UU seal; and with Alemite fitting 

Plain Type A (unground) set screw ball-bearings 

Double Row Type A (unground) set screw ball bearings 

Type A (unground) ball bearings with set screws and 
UU seal; and with provision for relubrication 

Type B (ground) set screw and plain dust-proof ball 
bearings; and plain dust-proof ball bearings 

Type A (unground) radial-thrust ball bearings 

Type B (ground) banded thrust ball bearings 

Type ADX (unground) ball bearings 

Type A (unground) ball bearings with UU seal 





Type AHR (unground) heavy duty ball bearing rollers 

Type AA (precise) single row ball bearings; and Type 
ARX and ARXX (unground) ball bearing rollers 

Ball bearings with metric dimensions 

Type A (unground) flanged ball bearings with hex bores 

Type KR, KRS and KRP ball bearing rollers with 
hardened tread 

Type KRSF ball bearing rollers with hardened tread; 
and Type KR and KRS double row ball bearings with 
hardened tread 

Unground radial-thrust ball bearings; and Type A 
(unground) ball bearings with long inner race 

Type BHR (ground) extra heavy duty ball bearing rollers 


THE SCHATZ MANUFACTURING COMPANY 
6758 Fairview Avenue . Poughkeepsie, New York 





_- SCHATZ _ 
Gommercial 
BALL BEARINGS 


If You Have a Friction Problem 
Let Schatz Engineers Design it Away 
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eating Friction... 


with Advanced Engineering 


Quality bearings play a vital part in engineering 
progress. Their contribution to automotive engi- 
neering advances is a good example: by reducing 
friction and wear at critical points, precision-made 
bearings have helped automakers produce high- 
performance cars on a mass basis. 

In seeking peak performance, automotive engi- 
neers have consistently relied on Federal as a sup- 
plier of precision-made bearings for thirty-five 
years. That’s because Federal has more than kept 
pace with engineering progress in anti-friction 
bearing design. 

Federal is “first-choice” as original equipment 
in machine tools, agricultural machinery, textile 
equipment, as well as in cars and trucks, because 


Federal’s reputation for quality bearings is based 
on top flight engineering, manufacturing, and re- 
search skills. Design engineers, when they specify 
Federal ball bearings in quality products, can 
expect top performance and high efficiency. 

When friction is a problem, and tolerances are 
tight, be sure to turn to Federal ball bearings 
products of the combined skills of IMAGINATIVE 
RESEARCH - ADVANCED ENGINEERING -ALERT MAN- 
UFACTURING + RIGID QUALITY CONTROI 
PRECISE TESTING. 


> SUPER- 


THE FEDERAL BEARINGS CO., INC. 
POUGHKEEPSIE, NEW YORK 


Bederal BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 


Quoiity Since 1908 
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Yi s, Westinghouse slammed the door 
of one of its new home refrigerators a 
half million times—to prove the dura- 
bility of their beautiful new flexible door 
gaskets extruded from VINYLITE Elasto- 
meric Plastics. Philco also ran grueling 
tests on its new models to show that 
VINYLITE Rigid Plastic breaker strips 
(facings against which the big decors 
shut) could absorb similar punishment! 

Additional tests demonstrated the re- 
sistance of these materials to food acids 


and alkalies, greases and oils, moisture, 


cleaning, abrasion and resistance to 
cracking from age 

Conclusion: Versatile VINYLITE Plas- 
tics are in domestic refrigerators to stay, 
for gaskets, breaker strips, shelf supports, 
seals, grommets, bumpers, other parts 

We think we can show how they can 
upgrade your products, too—particularly 
if they require materials with a specific 
degree of flexibility or rigidity, plus ease 
of fabrication, plus a rainbow range of 
colors, at a reasonable cost. Tell us your 
specific problem. Write Dept. KO-10 


inylite 


PLASTICS 
/B\, 
raat \OOJuan« 
BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 
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Save Cost 


oe 9aVE 


Servicing... Aid Selling! 


Bip THESE 1 4REE big advantages 
of using Magic-Grip sheaves on 
your machines: 


They're faster, easier to put on 

] than any other sheave made. 
Magic-Grip sheaves save labor 
cost to original equipment manu- 
facturer. And users save every 
time they mount or demount the 
Magic-Grip sheave. 


Eliminate damage to bearings 
and shafts encountered when 
hammering or prying ordinary 
sheaves on or off. Magic-Grip 
sheaves go on and off fast and easy. 


Biggest name in sheaves is Magic- 
Grip! Your customer is assured 


Texrope and Magic-Grip 


of quality when Magic-Grip 
sheaves are used on your machine. 


Best of all, Magic-Grip sheaves cost 
no more than ordinary sheaves. Sizes 1 
to 250 horsepower. 


ONE SOURCE FOR EVERYTHING 
The Texrope line offers the most com- 
plete selection of V-belts, speed chang- 
ers, and standard and variable speed 
sheaves in the industry. In addition, 
you get the extra engineering skill that 
results from having more industrial V- 
belt installations than any other manu- 
facturer, 


GET FACTS AND FIGURES 
Big 120 page Texrope Pre-Engineered 
Drive Manual 6956A lists sizes and 
dimensions of drives to fit more than 
90% of all fixed speed applications. 


cre Allis-Cholmers trademarks. 


ALLIS-CHALMERS 
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Handy Guide (6051) gives condensed 
V-belt and sheave information. Ask 
your Allis-Chalmers Authorized Dealer 
or Sales Office for either of these book- 
lets, or write Allis-Chalmers, Milwau- 
kee 1, Wisconsin. 


Applied... 
Serviced... 
by Allis-Cholmers Authorized Declers, 


Certified Service Shops ond Sales Offices 
throughout the country. 


za 
_. MOTORS — \ to 
\ 25,000 hp and vp. 
‘ ! 
= All types. 
CONTROL — Monvel, 
magnetic and combing- 
tien starters; push but- 
ton stations ond compo- 
nents for complete con- 
trol systems. we 


h . PUMPS — Integra! 
motor ond coupled 
types from % in. 


to 72 in. discharge 
! 
' 





Make General American 
é€e your complete molding 


source for defense and 


civilicn production. Use 
most modern produc- 
e tion-line equipment 
available . . . facilities 
unmatched anywhere in 
scope and versatility. 


Take advantage of 

skilled personnel .. . 

® ele.@ engineers, die-makers, 

for plastics facilities 9 =~ 
samples of Genera! 

American’s experience 


] with hundreds of differ- 
unmatc od ece anyw. ere: ent plastics applications 

. .. which have speeded 
production and bettered 
products in many in- 


dustries. Write us about 








your problem . . . we’d 
like to help you. 








LOW PRESSURE MOLDING TOOL AND DIE SHOP IN ADDITION... 

48” x 144” low pressure molding General American maintains one General American offers high speed 
of reinforced plastics . . . supple- of the most extensively equipped Logoquant-treating and painting 
mented by smaller presses. and modern shops in the country. ... plus a complete assembly and 

mechanized. packing service. 


MORE MEN AND MACHINES TO 
PRODUCE YOUR PRODUCTS BETTER 


PLASTICS DIVISION * GENERAL AMERICAN TRANSPORTATION CORPORATION 


Propuct ENcINEERING — JuNE, 195] 





HIGH-SPEED INJECTION MOLDING 
Injection equipment at General American includes 
largest machines ever built. 
An overhead crane supplies material. Continuous con- 
veyors carry away finished products. 


(either Acetate or Polystyrene) 





1—2 oz. machine 


3—8-o0z 
2—16 oz 
190— 22 oz 


4—32 oz. 


machines 
machines 
machines 
machines 


(either Acetate or Polystyrene) 


4 


48 oz. machines 


5—48 oz. for Polystyrene 

or 60 oz. for Acetate 

2—85 oz. machines 

(either Acetate or Polystyrene) 
1—300 oz. machine 

(either Acetate or Polystyrene) 


MULTI-CAVITY COMPRESSION MOLDING 
up to 71” x 74” platen areas 

General American compression presses 
have turned out some of the largest plas- 
tics pieces ever produced. 


GENERAL AMERICAN s-seeeten piu | 2-t0b teh pis 
TRANSPORTATION CORPORATION : 


1— 1200 ton press 10— 350 ton presses 
6— 100 ton presses 


135 S. LaSalle Street + Chicago 90, Illinois + New York 17, 10 E. 49th Street + Detroit 2, 2842 W. Grand Bivd. 
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Clothes. Dryers 
Automatic Washers 


Dishwashers 





Refrigerators 
Home Freezers 


Vacuum Cleaners ~ 


Electric Ventilators oo 


Dehumidifiers x 
™ Fruit Juicers 


ee 
Electric Deep Fryers 
< 












































Military applications for 


Here are answers to a few of the questions design engi 


neers are asking us about military ipplhic ations of cork-and 
rubber gasket compositions 
Where is « 


lications 7 


ork-and-rublbe military ap 


to seal ] 
parts 3 


Cork-and-rubber is used eftectivels metal 
to-metal 
joints which will be 


the field 


or necessarv to 


joints, (2) stamped and cast 


repeatedly opened and resealed in 


and (4) in ipplication where it is desirable 


combine the compressibl ind frictional 


qualities of cork with the solvent and weather resistant 


qualitic s of svnthetic rubber 


Can cork and rubbe r he used 


equipment nie nded for 
low-te m perature 


Yes. Most 


peratures 


operations 
standard compounds may be used it tem 


Speci il 


operating temperatures 


as low as 10° | ompounds may be 


necessary for use at lower 


Is it possible 


cor t-and-rubhe rand thus cut produc tion times 


to replace another gasket material with 


Yes. In a metal-to-metal joint, for example, flange taces 
are finished to the tolerances demanded by the 
The gasket gasket 
held to close tolerances if 
\ slightly square or rec 
tangular in cross-section, distorts to the shape of the 
fully ind perfect mating of the 
It eliminates the need for either 
flow or its alternative, a molded gasket 


iSS€ mbly 


and channel, however, need not be 


1 compressible gasket is used 
oversized ct rk ind rubber S¢ il 
chan 
nel compresses illows 


flanges a relief for side- 
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cork-and-rubber gaskets 


How well does cork-and-rubber resist fatigue? 
Cork-and-Rubber 


resistance to 


Armstrong s 
cellent 


re duced 


have ex 
with their 
ideal for 


Compositions 


fatigue. This, combined 


tendency to them 
applications in which joints are subject to frequent opening 


ind resealing in the field 


cold flow, makes 


How effective is cork-and-rubber in sealing stampings 

In the drawing above, a cork-and-rubber gasket is used 
to seal a stamped diesel hand hole cover. The composition 
compresses easily into the irregularities of the stamping 
At the it is impervious and sufficiently resilient 


o form an effective seal under light bolt pressures 


Same time 
t 


There is an Armstrong Composition designed to meet 
each of the six grades in MIL-G-6183 (formerly AN-G-32 
covering cork-and-rubber addi 
ready to ce 
velop new cork-and-rubber materials for applications for 
which no suitable material may be available 
For further 
Rubber and 
Armstrong representative or 


gasketing materials. In 


tion, Armstrong's research laboratories are 


information on Cork-and- 
their application, call 
refer to Armstrong's Gasket 
Materials Manual in Sweet’§ file for product designers 
this manual, write to 
the Armstrong Cork Company, Gaskets and Pack 
ings Department, 7106 Arch St., Lancaster, Pa 


Armstrong's 


Compositions your 


For a personal copy of 


ARMSTRONG'’S Gasket Materials 





Du Pont NYLON 








When driver pushes button, motor-driven 
worm gear turns nylon gears, which turn 
spring-loaded pulleys. Nylon rod is driven up 
by pulleys, forcing “‘live’’ members upward. 
Rod coils into trombone-like shape (dotted 
line) when antenna is lowered. Insulating 
bushings are made of Du Pont “‘Alathon’’* 
polythene resin, an outstanding high-fre- 
quency insulating material. *TRADE MARK 


Qa 


v us war off 


- PLASTICS 


Better Things for 8 fer Living 
ee eg 


plastic drives new automatic antenna 


Only nylon meets mechanical 
and electrical requirements 
for Packard antenna 


When the Casco Products Corp., Bridgeport, Conn., de- 
signed this new motor-driven antenna for Packard auto- 
mobiles, plans called for a 444-foot flexible rod to raise 
and lower “live” members. This strip had to have an 
unusual combination of properties. Most important of 
these: it had to be rigid enough to force the antenna up 
and down, yet flexible enough to fold into a trombone-like 
position when the antenna is down; and the rod had to 
have good dielectric properties. 

Only Du Pont nylon plastic was found to have all of the 
properties required. The nylon driving rod has excellent 
mechanical strength and very low deformation under load, 
yet is flexible even at extremely low temperatures. The 
curvature in the trombone-like position has a 4-inch 
radius, and the nylon rod, while rigid enough to raise and 
lower the antenna, still takes sharp curves easily. And 
nylon’s electrical properties meet the requirements of the 
application. 

In addition, two nylon gears engage a steel worm gear 
which is an extension of the armature shaft. They're 
molded directly onto the shafts to which driving pulleys 
are attached. The nylon gears are quiet and long-lasting. 
Both rod and gears have been subjected to as many as 
80,000 cycles—many times more than they could possibly 
be called on to withstand during the life of any car. Neither 
shows any sign of wear. 

Versatile nylon plastic may help you develop a better 
product or process. Demand for nylon currently exceeds 
supply. However, we suggest you investigate the proper- 
ties of nylon for future application. We will gladly discuss 
the availability of quantities for development work. For 
additional information on nylon and other Du Pont 
plastics, write: 


E.1.du Pont de Nemours & Co. (Inc.), 
Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, New York 
7 South Dearborn Street, Chicago 3, Illinois 

845 East 60th Street, Los Angeles 1, California 
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ON YOUR DEFENSE CONTRACTS 
BY CALLING IN TELECHRON INC. 
NEW BROCHURE *PRECISION 
ON THE PRODUCTION LINE” 
GIVES A QUICK PICTURE OF 
PERSONNEL CAPABILITIES AND 
MASS PRODUCTION FACILITIES. 
WRITE FOR YOUR COPY TODAY. 


YOU CAN 
CHANGE SPEEDS 


IN ARATIO OF 7200:1 INA 
SPACE OF ABOUT 2CU. IN. WITH 
3 ATELECHRON SEALED, SELF -— 
@ OILING GEAR TRAIN... (F YOUR 
OUTPUT SHAFT LOAD DOES NOT 
-EXCEED . 375 POUND INCHES? 


SPECIAL GEAR TRAINS 

CAN BE MADE BY TELECHRON INC. 

IN A WIDE CHOICE OF SPEED RATIOS # @ 
UP TO 216,000:1? 


aes Gif 
erent: Uh / 
alt e 
7 


ALL TELECHRON 
SPUR GEARS 
ARE HOBBED... 


NOT STAMPED... FOR TRUER, 
QUIETER OPERATION AND 
LONGER LIFE? 





YOU CAN GET DATA AND ESTIMATED 

QUANTITY PRICES ON TELECHRON 

GEAR TRAINS IN STANDARD SPEED -CHANGE 
RATIOS RANGING FROM 7200:1 

TO 25:1. WRITE FOR THE FACTS TODAY. 

TELECHRON INC. 16 UNION STREET, 

ASHLAND, MASS. A GENERAL ELECTRIC 

AFFILIATE. 


XY RETURN MAIL, % 
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Get Complete 


Circuit Protection K l XO \ 


with — 
C l RCUIT more x moTirons 
BREAKERS 








Fox “Powercharger” battery chargers make charging automatic, fast, foolproof 
and trouble free. To protect circuits and batteries, Fox engineers incorporate two 
Klixon Circuit Breakers into the “Powercharger.” The reason, their experience 
proves that Klixon Breakers can be depended upon to provide positive protection 
for the full life of the unit. Should the clamps be 


reversed, shorts occur or if the current is too - 
" . 3 a (a Te keep motors operating longer 
high, the Klixon Circuit Breakers cut “off specify and use motors with built-in 
“ ”. - Klixon Protectors. Should « motor 
the power and a red light flashes “on”: . Soacean qaateaiens tan Gieeas tar 
thus preventing possible damage to charger — tector snaps the power ‘‘off,"’ pre- 


no me —/ ware om 


. venting @ motor burnevt. When it 
or batteries. cools to safety, the protector snaps 
the power ‘‘on'’ automatically if the 
Regardless of the type of electrical equip» SPENCER THERMOSTAT automatic reset is specified . . . or by 
See pushing the red button when the 
ment you manufacture, it will pay you to use Division of Metals & Controls Corp monvol reset type is used 


Klixon Circuit Breakers in your products. 906 FOREST ST., ATTLEBORO, MASS. 
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) "4 Very few customers object 
to our suggestions on redesign. 
For those who object, we 
make their designs exactly as 


they want them. Most custom- 
ers appreciate the close co- 
operation given and gladly 
use our fifty years of special- 
ized experience. 


Here are the reasons: 


. Makes best use of favor- 
able ceramic characteristics, 
avoids misapplication. 


. Designs are kept within 
practical manufacturing 
limits. 

. Subsequent assembly oper- 
ations frequentiy are 
speeded. 


. Several components can 
sometimes be combined 
inte one. 


. Maximum economy. 











ALSIMAG 


Diversified equipment which is far beyond the reach of the average 
ceramic manufacturer permits us to use the best production method 
for the job. 

iiustrated is a redesign which saved about 60% in original price, 
saved assembly time, and gave improved performance. Our engineers 
and production men will make recommendations on request. Send 
blue prints or samples with data on operating conditions and toler- 
ance requirements, By working together we can serve you better. 


AMERICAN LAVA CORPORATION 


SOTH YEAR OF CERAMIC LEADERSHIP 
CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Brood —t., Newark, N. J., Mitchell 2.8159 * GO, 228 North LeSetie St., Control 6-172! 
PHILADELPHIA, 1649 North Brood St., Stevenson 4-2823 . tos . 232 Sewth Wilt St., Mutwet 9076 
NEW ENGLAND, 38-8 Brottie St., Combridge, Moss., Kirkiond 7-4498 : + 1123 Weshington Ave., Gertield 4959 

















Mallory Contact Finish 


Brings Laboratory Standards 


To Production Operations 


‘ Xe) 4 The Mallory “E-Treat” finish is one of the many ways in which 
am ‘ Mallory metallurgical developments are improving performance and 


MALLORY 
; : A typical example is the real help provided by Mallory for a manu- 
TUNGSTEN Ce INTACTS facturer of automotive equipment who faced the problem of excessive 


failures of tungsten contacts. The application involved a critically 


reducing costs of electrical contacts, 


Although all Mallory tungsten is heavy electrical load with light contact pressure. Mallory contacts 
chemically the same, the size, shape with ““E-Treat” finish . . . a chemically pure, highly polished face . . . 
and distribution of the grain particles were tested and enthusiastically approved. The “E-Treat” finish 
are carefully controlled, since these afforded lower contact resistance and less material transfer . 7% 
factors vitally affect its electrical and tripled the minimum contact life. What is more, the Mallory contacts 


; ; le — . d! 
mechanical properties. Mallory will cost less than those formerly used! 





gladly work with you to find the That’s value beyond expectation! 


right contacts to meet your specifica- 


S W I | \ ry , V ! ! you 1 Sposa \ i Mall ry has 
ul ° rl aay 
done for othe rs can be done ior vou! 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd..110 Industry St.. Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 





‘ SERVING INDUSTRY WITH 
PR. MALLORY & CO. Inc. Electromechanical Products 


Resistors Switches 
Tt Tuners | ibrators 


Electrochemical Products 
Capacitors Rectifiers 
Mercury Drv Batteries 





Metallurgical Products 


Pp. R. MALLORY & CO., Ing., INDIANAPOLIS 6, INDIANA Contacts, __ Special Metals 
Welding Materials 
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LINK-BELT Ball and Roller Bearings smooth the path of power 


large grease res 


ervoir prolonas 


Sturdy 
cast housing 
res minimum 


support space 


standard .j. 


~ LINK-BELT Bearing Blocks 
Offer strength plus economy 


Pounpb-FOR-POUND you can't beat the bearing strength and 


long life of Link-Belt Ball and Roller Bearings. Take the Series " 
100 Roller Bearing Pillow Block, for example. Built for shaft Li N K B BELT 


sizes from 3% t in., this bearing has an “average life” up to BALL AND ROLLER BEARINGS 


100,000 hours . radial load ratings up to 61,000 pounds 


A Link-Belt bearing specialist will help you apply any of the LINK-BELT COMPANY: Indianapolis 6, Chicago 9, 
Philadelphia 40, Atlanta, Houston 1, Minneapolis $, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 
8, Springs (South Africa). Offices, Factory Branch 
Stores and Distributors in principal cities ase 


broad Link-Belt line. And you'll find complete engineering 


information in Data Book 2550 
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Plastics 


A useful summary of the current situation... 
for designers or engineers who are planning to 
“do it with plastics” 





oe 


Planes fly ... 








. with plastics serving in 





vital spots. Plastics serve the 
nation’s defense in countless, 
all-important ways. USE 
THEM WISELY! 





As the pressures for more production increase . . . as the shortages 
of materials, labor, and power grow more critical . . . someone in 
your organization is almost sure to ask you, “Why not use plastics?” 
It’s a good suggestion. In many instances plastics have replaced 
other materials because of their superior advantages for certain 
applications. But whatever your company manufactures, whatever 
the specific materials problems you might hope to solve with 
plastics, the following facts should be kept in mind: 


/ Today plastics are essential materials.—Because of 

their versatility, their adaptability to volume production, 
their economy of time, labor, and power — plastics are basic 
raw materials in their own right—of vital importance to 
defense industry. 


V4 Many plastics are already in short supply. Monsanto 

and other materials producers are expanding output as 
rapidly as the basic chemicals become available, but essen- 
tial applications will probably continue to take most of 
the plastics supply. 


Plastics must be used correctly. Like any other material, 
they have their limitetions. And what is a sound application 
for one plastic may be entirely impractical for another. 


We suggest that you send your materials engineering questions 
about plastics to the Monsanto Plastics Technical Council. This 
Council, composed of technical experts on every material in the 
industry’s biggest family of plastics, will study your design and/or 
materials problems and make recommendations. Or, if you prefer, 
get in touch with the nearest Monsanto sales office. 


MONSANTO CHEMICAL COMPANY 
Plastics Division, Springfield 2, Mass. 


4 


The big \MONSANTO family of plastics 


M4 


SERVING INDUSTRY. WHICH SERVES MANKIND 
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GET YOUR 
FREE COPY 


of this authoritative, fact- 

filled bulletin on “What to 

Consig@er When Selecting A 
etallic Bellows” 


Contains: @ Charts @ Diagrams 
© Applications ¢ Detailed analysis 
of bellows’ construction, materials, 

flexibility, filling medium, life 


Are there 3, 8, 10 or 14 common 
types of bellows and methods of at- 
taching end fittings available to you 
when you consider bellows for the 
job you have in mind? Is stainless 
steel, nickel or brass the material 
most frequently used? What affects 
the choice of material? How can you 
double the flexibility and halve the 
spring rate of a bellows? How can 
you limit the total pressure gen- 
erated by a bellows at a specified 
temperature? What are the advan- 
tages of a bellows shaft seal? What 


determines the motion relationship 
between two or moere bellows when 
they are connected together? 

These and many other questions 
are answered in the informative bul- 
letin ‘“‘What to Consider When Se- 
lecting A Metallic Bellows,” fea- 
turing an authoritative article which 
has appeared in a recent issue of 
Propuct ENGINEERING. Written by 
engineers at Clifford Manufacturing 
Company, bulletin contains a wealth 
of up-to-the-minute data on bellows. 

Send for your free copy today. 


Just mail coupon below. 

Clifford Manufacturing Company, 
Waltham 54, Mass. Div. of Standard- 
Thomson Corp. Sales offices in New 
York, Detroit, Chicago, Los Angeles. 


» CLIFFORD 59 


HY ORAULICALLY -FORMEO BELLOWS 
AND BELLOWS ASSEMBLIES 


ALL -+ALUMINUM O1L COOLERS 


FOR AIRCRAFT ENGINES 


CLIFFORD MANUFACTURING COMPANY, 122 Grove Street, Waltham 54, Massachusetts 


FRE 


©) Air conditioning systems C 
©) Aircraft [ 
{ 
f 


Please send me my copy of the bulletin “Wheat te Consider When Selecting 
@ Metallic Bellows.” | am interested in the applications checked. 


Kilns & ovens — industrial 
Air compressors 

Oxygen flow indicators 
Oxygen regulators 
Process controls 


OC) Torque converters () Compensating regulators 


© Cerburetor cltimeter controls Other applications 
C) Engine thermostats 
0) Gesoline volves 
OC High pressure steam devices 
Heating equipment 
instruments 
Remote or direct contro! of tempera- 


Refrigerating systems — commercial 
Shoft seal assemblies 

Fuel pumps 

Fivid couplings 


ture and pressure Supercharger controls 


Electric or gos ranges 


Crettttent 
cccqqnagaa 
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Refrigerator controls — domestic 





TEN TIMES THE LIFE 
AND STILL GOING STRONG! 
nae 


Ni-Hard! Pipe Proves Superiority 
in Resisting Abrasive Action 


If your problem is abrasion, you'll be interested in this 
@ase history of Metal Mold centrifugally cast Ni-Hard 
Pipe in action. 

The McKee Glass Company, one of the nation’s lead- 
ing producers of molded glass for household and indus- 
ty, uses a pneumatic conveyor system to handle its glass 
furnace charges. In this system tons of silica, sand, feld- 
par, borax, etc., are hurled at tornado-like speeds . . . 
about 100 miles per hour . . . through vacuum lines from 
boxcars to storage bins. Broken glass scrap (cullet) is 
added at the mixers to form a higily abrasive mixture. 


Two years ago when the systern was installed steel pip- 
ing and later, lined steel piping was used. The severe 
abrasive action conpled with serious discoloration of the 
glass led to the search for a better conveying material. 
As a result, Metal Mold centrifugally cast plain end 
Ni-Hard pipe with a Brinell hardness of 600-650 was 


tNickel-chromium white cast iron. 
Ni-Hard is a registered trade name of 
The International Nickel Co., Inc. 


installed in the line’s most abrasive sections. 


The result, as reported by McKee, was more than sat- 
. Ni-Hard 
resisted abrasion much more effectively, as shown by 


the chart below . 


isfactory. Contamination was reduced 80% 


. . thus far, in fact, has carried ten 


times the tonnage and the line is still going strong! 


Today, the McKee Glass Company uses Ni-Hard ex- 
clusively in its conveying system. Their experience may 
suggest the answer to your abrasion problem. 

FIELD REPORT ON NI-HARD BY THE McKEE GLASS COMPANY 
10 times the tonnage and still going strong 


Production before failure tons 


still operating satisfactorily 


U. S. PIPE AND 


SPECIAL PRODUCTS DIVISION 


AMERICA’S LARGEST PRODUCER OF CENTRIFUGUALLY 








pie We aa 








Flow Chart of McKee Glass 
Company raw material han- 
dling system in which Ni-Hard 
pipe is used to resist abrasive 
wear, 


FOUNDRY CO. 


BURLINGTON, N. J. 


CAST FERROUS METAL PRODUCTS IN TUBULAR FORM 


A 


ja 
factoer 


PRR Gog 

















Designers and production men, unfamiliar with 
magnesium, are usually surprised at the draw- 


ability of the material. While it tsn’t quite so 


easy to draw as pictured above, the practice of 


hot forming magnesium does permit deforma- 


tions seldom possible in any other metal. 


Generally spe aking, magnesium alloys can be 
hot drawn in one operation to a depth equal to 
80% reduction in blank size. This often elimi- 
nates the need for multiple stage dies, speeds 
up the operation, and reduces processing costs 


Magnesium Division, Dept. MG-121 


THE DOW CHEMICAL 
MIDLAND 





even though preheating of the sheet and dies ts 
required, Since hot forming is used, spring-back 


problems are greatly reduced. 


Almost any press found in the ordinary press 
shop can be used to draw magnesium, although 
hydraulic presses are preferred when the draw 
is severe and controlled speeds are required, 
Dies are similar to those used on other metals. 


For additional information on drawing or 
forming magnesium, call your nearest Dow sales 


office or write direct. 


COMPANY 
MICHIGAN 


New York « Boston © Philadelphia « Washington « Atlanta « Cleveland « Detroit 


Chicago « St. Louis ¢ Houston © San Francisco « Los Angeles 
Dow Chemical of Canada, Limited, Toronto, Canada 


Seattle 
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Anchor Nuts For 
Blind Mounting 


Press Fit 





he 


re Sealing, Decorative 


Spline Nuts 


Pressu 


z lndustrial Hy-Temp Nut 
Cap Nuts 


a 


PRopuCcT 


- cde: 


Clinch Type 
Sheet Meta 


Self-Locking to’550°F 


Nuts 


Gang Channel 


3011 ways to solve your Fastening Problems 


When fastening problems come up, are you ready with an 
immediate answer? Or, do you find that many of your prob- 
lems are major design jobs? 

If fastening presents any problem at all, Elastic Stop Nuts 
can supply the answer fast. In stock, ready for delivery to you 
when you say the word, ESNA has 453 off-the-shelf answers to 
your problems. Tooled for production, ESNA has 2558 more. 

Yes, 3011 types and sizes of Elastic Stop Nuts cover just 
about every fastening job you run into. And the self-locking 
action of the Red Elastic Collar is your guarantee of per 
formance. For instance, when you want to pre-stress a bolt 
to ire proper load distribution; or if you must “set” and 
maintain an exact spring-loaded adjustment; the torque pro- 
vided by the grip of the Red Elastic Collar on bolt threads, 
will do the job. When you've got to have a fastener 
with a locking hold that can’t be shaken loose by 
the toughest mechanical or operating vibration, 
the answer is an Elastic Stop Nut. If you need a 


fastener that will protect internal bolt threads against cor 
rosion and assure easier repair jobs the moisture seal and 
guarantee of reudability provided by the Red Elastic Collar 
means that your fastener is an Elastic Stop Nut. 

Problems like yours are solved at ESNA day after day 
and have been since 1927. In the railroad industry, in the oil 
fields, in automobiles, aircraft, and construction projects, re 
usable, precision-setting Elastic Stop Nuts are doing the 
kind of ‘* tening job you're looking for. 

If you: ,roblem is a common one, ESNA will supply one 
of the 3011 types of Elastic Stop Nuts immediately. If you 
need ‘a special design, ESNA will make quick work of your 
problem by handling both design and manufacture. Why not 
get ready to handle that next fastening problem now? Send 

details of your problem, or write asking for a call 
from an ESNA engineer. For the new ESNA cata- 
log, write Elastic Stop Nut Corporetion of America, 
Union, N. J. 


ELASTIC STOP NUTS 


HIGH 
TENSILE 


AZ - ANCHOR 
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Portion of Mt. Vernon's Tool & Die 
Shop. Here is every facility for 
precision work 


Dependability is Qaawed how! 


At Mount Vernon, we have completely coor- 
dinated designing, engineering and die building 
facilities under one roof. The activities of our mod- 
ern and extensive die shop are closely integrated 
with those of other departments, with the result 
that long-life, accurate dies—yielding clean, flaw- 
less castings—are assured. 


When considering a manufacturing procedure, 
therefore, remember not only the outstanding econ- 
omies inherent in die casting, but also 


Mount Vernon's Complete Four-Fold Service 

(1) Consultation —M.V. can help you with 
design and production problems by making recom- 
mendations based upon your specific requirements 

(2) Die Making —M.V's up-to-the-minute tool 
and die shop equipment, plus long experience 
and highly skilled personnel, assure a dependable 
source for quality dies. 

(3) Castings —M.V. castings, meeting ADCI 
standards, are guaranteed “on grade” at all times. 


(4) Machining —M.V. machining facilities can 
handle every machining operation that castings 
may require 


We shali welcome the opportunity to serve, 
and assist you—as we have assisted meny others 
—to increase your output, improve your products, 
and hold down your production costs. 


a ts 


SSStz220;5,, 


2 
MT. VERNON 
DIE CASTING CORP. 


MT .VER NON NEW Yor 
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HIS NEW ADDITION to the Sylphon line is 

highly recommended for all industrial 
processes requiring accurate, dependable 
temperature control. Particularly suited for 
storage water heaters ... metal plating 
tanks .. . bottle washers ... treaters... 
slashers .. . etc. 


Like all Sylphon regulators, No. 999 is 
self-powered. It re- 
quires no compressed 


SYLPHON 
No.999 


temperature 


regulator 


air or other auxiliary power source. It’s 
ideal as standard equipment. Thoroughly 
dependable. Simple and compact. Sturdily 
built for long service life. 


Also available with fin type bulb for con- 
trolling temperature of air or gases. Other 
models: 999-A has over tempecature protec- 
tion; 999-T equipped with dial indicating 
thermometer. Write for complete details. 
Ask for Catalog LP. 


FULTON SYLPHONR 


FIRST WITH BELLOWS 


ROBERTSHAW FULTON CONTROLS CO 


KNOXVILLE 4. TENN 


Canadian Representatives, Darling Brothers, Meatreal 
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SUPPLIED BY— 


MEERANITE 
CASTINGS 


In the manufacture of heavy-duty equipment, Wiede- 
mann Machine Company, Philadelphia, Pa., outlined 
their requirements as designated above. Upon review- 
ing these needs as fundamental in the design of certain 
components of their products, Wiedemann engineers 
specified Meehanite castings for the turrets and many 
smaller castings in their line of turret punch presses. 
Both the press and a close-up view of the Mce)anite 
upper turret casting are shown. 

This is another example of the superior engi- 
neering properties and recognized quality of 
Meehanite castings meeting important manufactur- 
ing needs. Meehanite means better castings, so 
whenever you need better castings, consult your 
Meehanite foundry first. 

Write for our new sound slide film entitled 
“Meehanite Castings Serve all Industry,” a fast- 
moving, 30-minute record of Meehanite casting 
applications. 


STRENGTH, DENSITY, 
- MACHINABILITY, 
QUALITY 





WHEN YOU NEED “EXTRAS” IN QUALITY OR PROPERTIES 
CONSULT ANY OF THE FOUNDRIES LISTED BELOW 


American Brake Shoe Co Mohwah, New Jersey 
The American Laundry Machinery Co Rochester, New York 
Atlos Foundry Co Detroit, Michigan 
Banner tron Works St. Louis, Missouri 
Barnett Foundry & Machine Co 
E. W. Bliss Co 

Buildors tron Foundry 


Irvington, New Jersny 

Hastings, Mich. and Toledo, O 
Providence, Rhode Island 

Conti, ental Gin Co Birmingham, Alabama 
Crawford & Doherty Foundry Co Portiand, Oregon 
The Cooper-Bessemer Corp Mt. Vernon, Ohio and Grove City, Po 
Farrel-Birmingham Co., Inc 
Florence Pipe Foundry & Machine Co Florence, New Jersey 
Fulton Foundry & Machine Co., Inc Cleveland, Ohio 
General Foundry & Manufacturing Co Flint, Michigon 
Greenlee Foundry Co Chicago, Ilinois 





Ansonia, Connecticut 


The Hamilton Foundry & Machine Co 
Johnstone Foundries, Inc 

Konowho Manufacturing Co 

Lincoln Foundry Corp 

E. long Lid 

Otis Elevator Co., itd 

The Henry Perkins Co 

Pohiman Foundry Co., Inc 
Rosedole Foundry & Machine Co 
Ross-Meehan Foundries 
Shenango-Penn Mold Co 

Stondard Foundry Co 

The Stearns-Roger Manufacturing Co 
Traylor Engineering & Mfg. Co 
Volley iron Works, Inc 

Vulcon Foundry Co 

Weorren Foundry & Pipe Corporation 


Hamilton, Ohio 

Grove City, Pennsylvania 
Charleston, West Virginia 
los Angeles, California 
Orillia, Ontario 
Hamilton, Ontario 
Bridgewater, Massachusetts 
Buffalo, New York 
Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 
Dover, Ohio 

Worcester, Massachusetts 
Denver, Colorado 
Allentown, Pennsylvania 
St. Poul, Minnesota 
Oakiond, California 
Phillipsburg, New Jersey 


“This advertisement sponsored by foundries listed above.” 


WULEAANITE. 


NEW ROCHELLE, N. Y. 
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WORM GEAR DRIVES 


HYGRADE VERTICAL 


Smooth, trouble-free operation and better power trans- 
mission are assured with Foote Bros. Hygrade Heavy- 
Duty Worm Gear Drives. 


New developments in manufacturing provide precision 
generated gears which give improved performance 
and greater load-carrying capacity. 


Advanced engineering, improved design, modern heat 
treatment and manufacture —all mean higher quality 
— greater dependability. 


The complete line of en- 
closed gear drives manu- 
factured by Foote Bros. 
includes types to meet 
any need. 


Maxi-Power 


Gear Drives 





HYGRADE HORIZONTAL 





Hygrade Drives with ratios up to 4108 to 1, or higher 
when required, are available in horizontal, vertical and 
Hytop types. The Hytop design permits long, unsup- 
ported vertical ovtput shaft extensions. 


Mail the coupon below for bulletin giving comple 
information on Foote Bros. Hygrade Enclosed Worm 
Gear Drives. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 S. Western Blvd. Chicago 9, Illinois 


—_—_— Tr rCUr ---oOo 


M4: FCOTESBROS. 
—hadsccon 


Foote Bros. Gear and Machine Corporation 
Dept. W, 4545 S. Western Bivd 


Chicago 9, Illinois 


Please send me a copy of Engineering Manual HGA 
Name 
Line-O-Power Company 
Straight Line Drives 
Foote Bros.- 
Lovis Allis 
Gearmotors City... 


Position 
Address 
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— Spherical Bearing 
_ ROD ENDS 


Z 
3 


A multiple installation of Heim Unibal 
Rod Ends in the transmission and drive 
axle, clutch and brake pedal linkage mech- 
anism of the Ross Full Visibility Fork Lift 
Truck mide by The Ross Carrier Co., 
Benton Harbor, Mich. 


The Heim Unibal Bearing consists of a self-aligning spherical bearing with just one large ball 


rotating within a bronze bearing race. Carries heavy radial and thrust loads, and corrects misalign- 
ment in all directions. 


Distributors in principle cities. 


Complete catalog of Rod Ends and Bearings on request. 


FAIRFIELD, CONNECTICUT 
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Aluminum 


Gow ‘ 
ernment regulations 


uv li 
se of aluminum “tage mit the 
° 


becomes increasingly important to designers as they help 


America rearm. Alcoa presents useful information on its 


properties, available forms and production economies. 





CONTENTS 


Aluminum Castings 

Aluminum Die Castings 
Finishing Aluminum 

Aluminum Impact Extrusions 
Magnesium 

Aluminum Fasteners 

Aluminum Screw Machine Stock 
Aluminum Extrusions 











Aluminum 
Castings 


Plaster molding, as practiced in Alcoa Foundries, offers designers important 


i 


advantages in accuracy of parts, less finishing and machining. 


For mediam quantities, plaster castings offer definite 
advantages over sand, permanent mold and die cast- 
ings. Surfaces are far smoother than sand castings — 
usually requiring very little or no finishing. While 
molding costs are higher than sand casting, Alcoa's 
production facilities make the per-part price usually 
lower than die or permanent mold castings for 
medium-length runs. 


Thin sections can be castin plaster molds. Dimensional 


tolerances of .005 per inch can be held easily. Machin- 
ing usually can be held to an absolute minimum 


Alcoa Foundries currently produce automotive 
torque converters, impellers and aircraft accessory 
fittings by the plaster process. And since Alcoa casts 
both aluminum and magnesium by all methods, our 
specialists are in an excellent position to make totally 
anbiased recommendations of the process best suited 
to your particular part and quantity. 





| ALUMINUM COMPANY OF AMERICA + 1807F GULF BLDG., PITTSBURGH, pa. | 











often cost less than die castings of any other 
metal. Their physical and mechanical proper- 


ties suggest them for many rearmament jobs. 


Aluminum’s lighter weight permits more than 
twice aS many Castings per pound as heavier 
metals. The cost-weight ratio operates favorably 
in so many Cases that economies are possible even 
in small castings. Exceptionally large die castings 
as produced by Alcoa are almost certain to cost 


less in aluminum. , ; : 
, of Alcoa Aluminum die castings. Machining is 


Alcoa Aluminum die castings offer substantial fast. Speeds and feeds are usually limited only by 
physical property advantages. Stability of dimen- the capacity of the machine tools. Handling and 
sions through a wide temperature range and under shipping cost less. 

sustained loads. High conductivity of heat and 
electricity. All of these advantages cannot be 
matched by other die-casting metals. 


These and other design considerations are cov- 
ered in detail in Alcoa's 188-page designers’ 
handbook, “Designing for Alcoa Die Castings.” 
Examination of shop costs show other advantages Write for your free copy. 








Finishing Aluminum 


While all finishing methods may be used, these simple 


mechanical methods require no large investments in equipment. 


While most mechanical finishes are used for decorative effect, some 
have functional purposes. Preparing the surface for greater paint ad- 
hesion and increasing aluminum’s reflectivity of light and radiant 
heat are examples of the latter. Any mechanical finish that can be 
applied to other metals can be applied to aluminum. 


Buffing — Highly specular surfaces can be imparted to aluminum by 
simple buffing and coloring operations. 





Scratch brushing — Soft, satiny effects can be achieved by using wire 
brushes of varying stiffness and metal hardness. Such finishes are 
used to increase aluminum’s heat absorbing properties and to relieve 
the monotony of large areas. 

Sand blasting — An easy method to produce a uniform, soft sheen 
to aluminum — to hide minor surface defects — to produce interest- 
ing high-light effects by masking. 

Tumbling and burnishing — An extremely economical method for 
mass finishing of small parts. Ball burnishing produces smooth, 
lustrous surfaces. 


All finishes for aluminum — chemical, electrochemical, painted and 
anodized — are described in detail in Alcoa's 63-page book, “Finishes 
for Alcoa Aluminum.” Write for your free copy. 
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Impact 


Extrusions 


For the first time in the United States, 
Alcoa is producing double wall 
impact extrusions. This case history 
shows the important production 


savings they offer. 








The manufacturer of this Navy signal flare part was 
faced with a production problem. Heavy investments 
in cost and time were required to make this product 


by welding two sections of tubing to an end plate. 


Alcoa specialists suggested impact extrusion as a 
faster, more economical method of production. This 
process, which forms a cold slug into a hollow, cylin- 
drical shape in an instantaneous press operation, has 
brought economies to many single wall parts. Alcoa 
facilities now produce the double wall one-piece part 


in a single, fast press operation. 





Almost any symmetrical cup-shaped or hollow part 
can be impact extruded — complete with ribs, cavities 
and integral bosses in thin or heavy walls. If you 
have such a product that is not easily fabricated, 
formed or drawn, let Alcoa specialists work with 
you to explore the possibilities of impact extruding. 
Write for the free Alcoa book, “Alcoa Aluminum 
Impact Extrusions.” 
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This car replaced 615 “Bottles”... because 
a chemical manufacturer asked WHY 7" 


1927 a chemical manufacturer asked 
“Why must some chemicals be 
handled in small drums or carboys . 
can't tank cars be built of aluminum?” 
From research, we knew we had -al- 
loys compatible with many chemicals, 
ind our knowledge suggested welding as 
the fabrication method. But railroad 
Standards nd rare usage dictated 


nths, perhaps vears caretul testing. 


We decided t lesign and pay for the 
first aluminum t . car ourselve 

Our ‘neimee | mec il \ (MM) rallon 
tank, welded together from 16 aluminum 


plates. Work 


bh 


th a leading tank car 
ullder, we Ivise nm alloy selection, 


| l 
welding techn and structural laodri- 


cation... from lessons learned 1 
Alcoa developments. Completed = in 
1928, the car was tested in 20,000 miles 


of service hauling glacial acetic acid, a 


ALCOA] Pactra 
there are no limitations 


typically tricky cargo. The car weathered 
3,500 recorded shocks—900 severe ones. 
That aluminum car is stillin service toda 
Tank car builders, working with Alcoa 
engineers, continued to improve tank 
cars. Together we de eloped riveted and 


welded designs that are now standard 


Rolled huge plates, Made rivets large 


enough to join them. Improved weldi 


techniques, structural assembly, alloys 


Most recent: a new high-strength, high- 


purity alloy, permitting thinner section 
ing greatly in material and fabricaty 


cause ¢ 
“Why?” 


development program, 


Perhaps such a long 
started 
can effect a major change in 


pany's competitive position 


for such 


IN MANY FIELDS 


Aircraft 
Architectural Specialties 
Automotive 

Passenger Cars 

Trucks and Trailers 

Buses 

Parts and Accessories 


Bearings 
Building Industry 
Business Machines 
Chemical Equipment 
Communications 
Corrosion Studies 
Diesel Engines 
Electrical Conductors 
Electrical Equipment 
Farm Machinery 
Food Equipment 
Handling, Packaging 
and Shipping 
Hardware 
Heat Exchangers 
Home Appliances 
Instrumentation 
Insulation 
Marine Industry 
Mining Equipment 
Paper Machinery 
Petroleum 
Pressure Vessels 
Printing Machinery 
Railroad Equipment 
Structural Engineering 
Textile Machinery 
Among these spe 
Development Div 


{ 


Through them 

ot Alcoa’s knowledge vy 
brought to bear. Knov 
of practical problems of f 
cation and costs, ga 
thousands of other pr 


will flow toward yours 





ADVANCED /640° EQUIPMENT 


Applying alternating tensile and compressive forces to 


test your product’s fatigue strength provides practical 
knowledge that can never be computed. Thorough testing 
on Alcoa’s extensive equipment will duplicate years of 


normal operating conditions, 


FACILITIES FOR BROAD Research 


The Aluminum Research 
} 


vS into sheet preparatory 


Laboratories’ experiment 


ywIS New allo vsical test 


to ph 


inum alloys is be constantly 


X-ray 


Basic data on all alum 


ved with the help of facilities from 


P . raph) 
tion to spectographic analysis 


S 
FOR PILOT AND MODEL WORK 


Shielded arc welding, one of Alcoa’s continually developing 


projects, is typical of the techniques we use to develop—if 
I 4 


you wish it a pilot model of your Sixty- 


product 


three years’ knowledge of casting, forming, heat-treating, 


machining and finishing are at your disposal. 


For more details on the personnel, research and testing 


shop facilities available at Alcoa, write for your copy 
the folder,“*Road Map to a Better Product.” It ts y« 


step toward putting 63 years of aluminum knowledge to 


yur first 


work on a long-term project that may effect a major change 
Addres 
Pittst 


in your company s Competitive position ALUMINUM 


COMPANY OF America, 218SE Gulf Bldg irgh 19, Pa 





Magnesium 


Deep, single draws... impossible in 
any other metal of equivalent 
strength ... are easily accomplished 


by hot forming. 


Reductions in blank size of 40°; to 70°, are not 

uncommon in magnesium when the stock and dies 

are heated. This propeller dome was drawn to a 

depth of 10” from !4" AMC52S-O in a single oper- 

ation. The stock and dies were heated to about 

600° F. 1,” plate — one draw! 

reductions in tensile and yield strengths result 


The production advantages of such deep draws 
f : 5 P from preheating. 


are obvious. Die life is lengthened. Multiple stage 
dies are eliminated. Press time is cut. Spring-back Alcoa's free, 329-page book, “Designing with 
is greatly reduced, with increased accuracy of parts. Magnesium,” describes deep drawing along with 
Annealing operations are no longer needed, for every phase of machining and fabricating. 6 pages 
only one draw is required in most cases. Standard of reference— 117 pages of tables — 178 pages 
presses, furnaces and dies can be used. Only minor of text — many illustrations, charts and diagrams. 


XY 


Aluminum 
Fasteners 


Both aluminum and non-metallic assemblies benefit from these lowest 
cost of all corrosion-resistant fasteners. 


With more and more aluminum going into defense galvanic corrosion that can occur when fasteners of 
equipment, designers are becoming acutely aware of dissimilar metals are used. They do not corrode 


the importance of aluminum fasteners. They prevent from atmosphere or many chemical compounds. 


| ALUMINUM COMPANY OF AMERICA + 1807F GULF BLDG., PITTSBURGH, PA. 














Fasteners (continued) 


Alcoa makes a complete line of standard fasteners— 
can supply special fasteners to meet specific re- 
quirements. The Alcoa line includes sheet metal, 
machine and wood screws with choice of slotted 
or Phillips recessed heads; bolts and nuts of all 
standard sizes; cap, castle and wing nuts; washers, 


rivets and cotter pins. 

Alcoa fastening specialists offer design help on 
questions of alioy selection, rivet driving methods 
and use of aluminum fasteners with other materials 
Alcoa will gladly help you with your fastening 
problems. 





Alcoa has developed free-cutting 
alloys having high strength, good 
forming qualities, excellent 
corrosion resistance. 


Rod, wire and bar of Alcoa Aluminum is available in these special 
alloys to give you a wide range of physical and chemical properties 
in the finished part. 

Some have exceptional resistance to corrosive liquids and gases — 
are ideal for nozzles, couplings, valves, flanges, inserts, fasteners 
and similar components of equipment for the process industries. 
Others offer higher mechanical strength or faster machining. All 
can be finished by any commercial method — mechanical, chemical, 
electrochemical, organic and inorganic coatings and anodizing. 
With its 63-year aluminum background, Alcoa is in a unique posi- 
tion to assist designers of aluminum screw machine products in 
problems of alloy selection. Investigate through any Alcoa sales 
office, listed under “Aluminum” in your classified phone book. 





ALCOA 
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Aluminum Extrusions 


permit placement of metal where maximum strength is needed... 


save greatly in material and fabrication costs. 








Almost any shape can be produced by Alcoa — hol- 
low, semi-hollow, solid. While cross sections must 
remain constant throughout the length of the shape, 
extrusions permit thick sections where stresses are 
concentrated — thin sections in areas of minor load- 
ing. In both metal cost and shop time, extrusions 
often can save substantially over roll forming or build- 


ing up an equivalent section. 


To help you visualize the almost limitless possibil- 
ities of aluminum extrusions, and to suggest ways 
you can adapt your designs to them, Alcoa has pre- 
pared a special booklet that’s yours for the asking 


Write for “Alcoa Aluminum Extruded Shapes 


WV. discussion of design and production advan- 


tages of aluminum extrusions. 


Or cunaten of aluminum extrusions that have in- 
creased strength and stiffness because of efficient illustrations of the way several extruded shapes 


metal distribution. can be combined to simplify assembly and re- 
duce costs. 
OF csate of designs that have been simplified 
bv the use of a single extruded shape to replace , on modifying designs to utilize 
expensive built-up assemblies, castings or ma- standard shapes and shapes for which dies are 


chined sections. available. 














New automatic has extra strength... extra 
precision... with help of TIMKEN’ bearings 


ESIGNED for heavy-duty per- 
formance, this new Acme-Grid- 

ley Single Spindle Automatic Bar 
Machine maintains its high precision 
even at the fastest feeds and high 
spindle speeds at which carbide tools 
can be safely operated. And one good 
reason for this strength and accuracy 
is the Timken® tapered roller bear- 
ings onthe spindleand inthe gear box. 
Timken bearings hold the spindle 
in rigid alignment, yet free to rotate 
easily. Deflection and end-movement 
are minimized. Spindle chatter is pre- 
vented. And Timken bearings on the 
first and second intermediate shafts 


keep gears meshing smoothly, reduce 
wear On moving parts. 

Because of tapered construction, 
Timken bearings take both radial and 
thrust loads in any combination. Line 
contact between rollers and races 
provides extra load-carrying capacity. 

The true rolling motion aud incred- 
ibly smooth surface finish of Timken 
bearings practically eliminate fric- 
tion. Case-carburized, the rollers and 
races of Timken bearings have a hard, 
wear-resisting surface and a tough, 
shock-resisting core. Since Timken 
bearings are 1) engineered for the 
job 2) precision manufactured and 


3) made of special analysis Timken 
fine alloy steels, they normally last 
the life of the machine. 

No other bearing can give you a// 
the advantages you get with Timken 
tapered roller bearings. Make sure 
you have them in every machine tool 
you build or buy. Look for the trade- 
mark “Timken” on every bearing. 


The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable addcess: 
“TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


Wy St a fe 





WE MAKE OUR OWN STEEL 


The special grade alloy steel which 
gives 7 ‘mken bearings their strength 
and resistance tO Wear, is made in 
our own steel mills. 

The Timken Roller Bearing Com- 
pany is the acknowledged leader in 
1. advanced design; 2. precision 
manufacturing: 3. rigid quality con 
trol; 4. special analysis steels. 


NOT JUST A BALL «~) NOT JUST A ROLLER 
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THE TIMKEN TAPERED ROLLER 





BEARING TAKES RADIAL 


_ = -. 
A\ Pe sates 
a eee 


AND THRUST 


TAPERED ROLLER BEARINGS 


LOADS OR ANY COMBINATION 








Plus values in effectiveness and in uniformity of results are 
obtained by the production of boron steels with Grainal alloys, 
for these alloys are composed of boron plus other carefully 
selected elements. 


These additional elements... by combining with excess nitro- 
gen and oxygen... enable the boron to function most effectively 
and thus consistently secure maximum benefits. 


MAKERS OF ALL ’ 


VANADIUM CORPORATION OF AMERICA eS 
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12 TRUARC RINGS SAVE 25% MATERIAL 
..-50% LABOR costs...50% ASSEMBLY TIME 








With Waldes Trvarc 
Retaining Rings, 
bly in hard-to-reach 
places since 
there ore no washers 
and bulky lock nuts. 
Smaller shafts can be 
used. Unit is smaller, 
lighter, more efficient! 


is easier, 




















a NIT 7. 
YVENI YA WAY 


2 round rods were required, 
milled down to D-shape. 4 threading operations to accommodate 
lock nuts 
Using 12 Waldes Truarc E Retaining Rings in their 
new “‘101"' Vacuum Cleaner nozzle brought the 
Lewyt Corporation, Brooklyn, N. Y. tremendous ma- 
terial and labor savings ... eliminated 2 milling and 
12 threading operations...made possible the use 
of stock extruded D-shaped rods ...simplified main- 
tenance. And with Waldes Truarc Rings unit is 15% 
lighter...10% smaller overall! 

Redesign with Truarc Rings and you too will cut 
costs. Wherever you use machined shoulders, bolts, 


TRUARC WAY: Trvorc Rings allowed Lewyt Corporation to 


use 2 stock D-shape rods. No milling no threading—just 2 


grooves! 

snap rings, cotter pins, there's a Waldes Truarc Re- 
taining Ring designed to do a better job ot holding 
parts together. 

Waldes Truarc Rings are precision-engineered... 
quick and easy to assemble and disassemble. Always 
circular to give a never-failing grip. They can be used 
over and over again. 

Find out what Truarc Rings can do for you. Send 
your blueprints to Waldes Truarc engineers for in- 
dividual attention, without obligation. 


Waldes Truarc Retaining Rings are available for immediate delivery from stock, from leading ball bearing distributors throughout the country 


SEND FOR NEW BULLETINS mm 





+ TRUARC 


FEG.U & PAT. OFF 


RETAINING RINGS 


=i Waldes Kohinoor,. Inc., 47-16 Avustel Place 


Long Island City 1, N. Y. 


PN 063 


Please send Bulletins 6, 7 and 8—giving engineering 
specifications for all types of Waldes Trvarc Rings. 


Name. 





Title 





~ 











WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATERT HUMBERS 
U.S. PAT. 2.302.048; 2.420.021; 2.411.761; 2.487.003; 2.487.602; 2.491.306 AND OTHER PATS. PERD. 





City. Zone_____ State 
678 


79 


c--------= 
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let’s look 
at the shape 
of things 


2 


veel revue pans pron r...here’s how you can cut 
Y AML 


t- 


costs with fewer 


assembly operations 


Look to plastics . . . and particularly . «+ more units per day at lower cost. look at the shape of things to come in 
polystyrene . . . for a speedier produc- Also . . . polystyrene has built-in color 51, be sure to include Styron in your 
planning for future civilian or defense 


tion cycle. . .. color that won’t chip, peel or rust. 
products. Write Dow today. 


Through advances in polystyrene re- This feature eliminates many finishing 
search, in molding techniques and operauions. Plostics Division—Dept. PL-70 
machinery, you now can make larger Dow, as a leader in the plastics industry, THE DOW CHEMICAL COMPANY 
area moldings man, with complicated offers you a complete line of quality con- MIDLAND, MICHIGAN 
and intricate designs in one operation. trolled Styron (Dow polystyrene) plas- New York © Boston © Philadelphia © Washington 
These new moldings may help you to tics, plus the expert assistance of Dow’s Atlanta ¢ Cleveland © Detroit * Chicago « St. ous 


> : on e > . ’ Houston « Los Angeles « San Francisco « Seattle 
cut many assembly steps with the result Plastics Technical Service. When you Dow Chemical of Canada, Limited, Toronto, Canada 


STYRON 


a quality plastic 
for a quality job! 
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OILITE Finished Machine Parts 


give you these important advantages: 


® Quick delivery 


*® No tooling program 


® Low price 


® Release of skilled manpower 


® Conservation of strategic materials 


ALTERNATE MATERIAL 

Oilite gives you a dependable 
alternate for bronze, brass, alumi- 
num, cast iron, steel, and plastics. 


MACHINING ELIMINATED 

Oilite processes help you elimi- 
nate as many as twenty-four 
machining operations. 

SIMPLE TOCLING 


Oilite products require little tool- 
ing; saving you floor space, jigs 


nto? 


and fixtures, skilled manpower, 
and time. 

UNDUPLICATED EXPERIENCE 
Oilite engineers pioneered iron 
powder metallurgy; their experi- 
ence of more than twenty years, 
and Oilite’s broad facilities are at 
your disposal. 

OILITE FERROUS-BASE BEARINGS 
Heavy dety, oil-cushion, self-lubricating. 
Excellent for replacing your non- 
ferrous units of solid material. 





Q Note to Erecictives 


Some facts about 
Oilite Products 


Essentially, Oilite metal powder 
products constitute a new series 
of metals—each formulated to do 
a specific job. When used as re- 
placements for tin, aluminum, 
copper, and other strategic mate- 
rials, they often become perma- 
nent replace ments 

Forexample, on any unit where 
motion occurs, Oilite provides the 
otherwise unobtainable feature of 
self-lubrication 


As withany other new material, 





habitual specifications should 
often be reviewed when consider- 
ing Oilite finished machine part 

To illustrate, designers using cold 
rolled steel, may automatically 
apply the strength specifications 
of that material. The engineer, 
however, knows that strength as 
low as 40°; of steel is satisfactory 

Another advantage of Oilite is 
its broad range of physical prop- 
erties. Thus, when high stresses 
exist, Oilite engineers specify the 
correct mate rial necessary to 
meet the requirements. 

When production, including 
mass quantities, must be reached 
in record time, Oilite bearings 
and finished machine parts may 
provide you with an excellent 


reservoir. 


President 


OILITE 


PRODUCTS 


AM PLEX MANUFACTURING COMPANY 


ration 





OILITE PRODUCTS: 


Heavy duty, oil-cushioned, self-lu- 

Cubsitiary of Chuyslee Cop bricating bearings and finished ma- 

chine parts in ferrous and nortfer- 

DETROIT 31, MICHIGAN ee ee a 

Besides Field Engineers, Supply Depots, too, are maintained filters. Friction units. Self-lubricat- 
in Principal U. S. and Canadian Cities. ing cored and bar stock 
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Adhesives eliminate Strippable Coatings protect metal Jrom scratches, abrasions 
facings. This elimimatts slow and costly riveting operations and mars during the manufacy@re of many products. One 
and reduces the dangex of damage from rivets. This 3M user reports savings of mogé than $100 a day in terms 
adhesive application dectgased the number of rejects of speeded production and/elimination of rejects. 


K TO MAKE 
THINGS STICK! 


The problem of making one material stick to another requires 
the same type of research and engineering necessary in many 
other technical problems. 

That's why 3M offers you not only top-product quality but 
service... service based on the teamwork of our skilled research 
technicians and laboratory-trained field engineers. These special- 
ists are always available to consult with you on problems of 
design and production. From field reports, research technicians 
can draw from over 1,000 basic formulas to select the right 
adhesive for your requirements. 


Sealers for Integral Fuel Tanks serve boch military and com- 
mercial aircraft. This application of a 3M adhesive makes 
possible the sealing of wing compartments to serve as : “1 . we 
fuel tanks, rather than using separate fuel ceils which are With 20 offices conveniently located to help you, 3M service is as 
heavier and more costly. close as your telephone; or, write directly to Dept. 46 in Detroit. 


ADHESIVES AND COATINGS DIVISION + MINNESOTA MINING AND MANUFACTURING COMPANY 
411 PIQUETTE AVE., DETROIT 2, MICH GENERAL OFFICE, ST. PAUL 6, MINN 
EXPORT AND CANADIAN SALES, 270 PARK AVE., NEW YORK 17, N.Y. 
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WEIGHT LOSS IN GRAMS PER SQ. IN. OF EXPOSED SURFACE 





STEEL, COPPER - BEARING 


ATMOSPHERIC CORROSION OF PLAIN LOW - CARBON 


STEEL, AND MAYARI R 
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LENGTH OF EXPOSURE IN YEARS 


shows how WAAR R 


resists atmospheric corrosion 


The curves plotted on this chart 
show the weight losses, due to 
atmospheric corrosion, of plain 
low-carbon steel, copper-bearing 
steel, and Mayari R. These three 
types of steel were exposed for a 
10-year period, under exactly the 
same conditions, in a highly cor- 
rosive industrial atmosphere. 
Relatively little difference was 
found in the weight losses of the 
three steels in the initial period. 
However, as the test continued, the 
difference in the rates of corrosion 
changed appreciably. The Mayari 
R curve became almost horizontal, 
indicating that corrosion had prac- 
tically stopped. The other two 
curves continued to rise sharply, 


showing that corrosion continued 
unabated in both the carbon steel 
and copper-bearing steel. 

It is important to note that after 
10 years of exposure, Mayari R 
had lost no more weight than 
copper-bearing lost in 2 years, 
and no more than carbon steel 
lost in 11/ years. 

The superior resistance to atmos- 
pheric corrosion shown by Mayari 
R is mainly due to the relatively 
thick and tightly adherent layer of 
rust that forms on the surface of 
this steel to protect it from further 
loss of weight. 

This superior corrosion-resist- 
ance is one of the important rea- 
sons why Mayari R is now widely 


used in railway cars, mine cars, 
bridges, industrial structures, 
coal silos, smoke stacks and count- 
less other applications where long 

vice life and low-cost mainte- 
nance are essential. 

For more information on this 
versatile grade of steel, call or 
write any of our sales offices. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethiehem products are sold by 
Bethiehem Pacific Coast Steel Corporation. Export 


Distributor; Bethiehem Steel Export Corporation 


Mayari R male 20a. stinger ..ongcr Catling 
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No shutdown, no slowdown 


and no bearings missed 
with Farval lubrication 


EBER bag machines produce paper bags at 

speeds up t> 500 per minute. Machines are 
run continuously at high speeds up to ?4 hours a 
day, and in all climates all over the world. 


Good lubrication—vital to trouble-free operation— 
is provided by Farval Centralized Lubrication, which 
is offered as optional equipment on every machine. 


According to the machine manufacturer: 


“Centralized lubrication with Farval is a distinct 
aid to positive lubrication of hard-to-get-at places 
which previously required the machine to be shut 
down to reach the hidden bearings that were fre- 
quently missed entirely, either intentionally or due 
to an oversight. 


“The closed bearings now used with the Farval 
system also practically eliminate any possible abra- 
sive effects where undesirable conditions are 
encountered. Maintenance time has been cut to a 
minimum, since the entire machine can be lubricated 
while in operation. Bearing life has been increased 
tremendously. Oil and grease drippings have been 
eliminated since lubrication is clean and efficient 
with no waste lubricant to soil machine or paper 
bags.” 

Farval is the original (patented) Dualine system 
of centralized lubrication that has proven itself 
through years of service. The Farval valve has only 
two moving parts—is simple, sure and foolproof, 
without springs, ball-checks or pinhole ports to 
cause trouble. Through its full hydraulic operation, 
Farval unfailingly delivers grease or oil to each 
bearing—as much as you want, exactly measured— 
as often as desired. Indicators at every bearing 
show that each valve has functioned. 


Write for Bulletin 25 for full details. The Farval 
Corporation, 3279 East 80th St., Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 
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FARVAL—Studies in 
Centralized Lubrication 
No. 115 


Illustration courtesy of 
H. G. Weber & Co., Inc., Kiel, Wis. 








@ Clamping efficiency with com- 
paratively low pressure on the-clutch lever, high 
torque capacity, ease of operation and single 
point adjustment . . . combine to make Twin 
Disc Machine Tool Clutches “‘wear like a bearing 
and perform like the best friction clutch.” 

Designed to operate in limited space, the 
clamping efficiency of Twin Disc MTU and 
MTS Clutches permits the clutch length to be 
kept to a minimum. Unaffected by centrifugal 


Hydraulic Heavy Duty 
Torque Converter Clutch 


Machine Tool 


Automatic speed-change Twin Disc Multiple Clutch in the 
head of a Monarch Tool Company Model Z electrically con 
trolled step shaft contour or form turning automatic lathe 
action, high speeds of rotation are possible. All 
parts are machined to close tolerances. Operating 
parts are heat treated for maximum strength, 
longer wear-life. 

For complete information on Twin Disc Model 
MTU and MTS Clutches, oil or dry type, single 
or duplex, write for Bulletin No. 134-A. Twin 


Disc CLuTCH COMPANY, Racine, Wisconsin (Hy- 


draulic Division, Rockford, Illinois). 


Tractor Clutch 


4 


Jung, 195] 
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CLUTCHES AND/WYDRAULIC DRIVES 
\ \ A 


Propucr ENGINEERING 





(/ 





Have Demonstrated For Years 
The Durability of BM-13080 




















BM-13080 is an improved impact BAKELITE Phenolic Molding Material that 
retains its mechanical strengths under long periods of immersion, exposure 
to high humidities, elevated temperatures, and mild alkali and acid solutions. 


Millions upon millions of house- 
wives, by putting their washing 
machines to hard service over a 
period of years, have provided 
the finest test imaginable to prove 
the durability of BAKELITE Phe- 
nolic BM-13080, employed for 
the agitators in these machines. 

Such outstanding service has 
led naturally to other important 
applications. Today BM-13080 
is employed for such parts as 
pump rotors, valves, baffle plates, 
gasoline pump components, soap 
injectors, water filters, and a great 
variety of equipment that calls 
for retention of impact strength, 
plus resistance to heat, moisture, 
and chemicals. 

BM-13080 is readily molded 
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into rich, black, smooth-surfaced 
products. Here are typical prop- 
erties obtained by testing stand- 
ard test specimens in accordance 
with ASTM procedures: 
Molded Specific Gravity 

(D392-38) 
Heat Distortion Temp. 

(D648-45T) 290° F. min. 
Water Absorption (D570-42) 

Per Cent Gain in Weight 0.7 max. 
Izod Impact Strength (D256-47T) 

Ft. Ib./Inch of Notch 0.46 min. 
Compressive Strength 

(D695-44T) psi 25,000 min. 
Tensile Strength (D651-48) 

(%”’), psi 6,500 min. 
Flexural Strength 

(D790-45T), psi 9,000 min. 
Modulus of Elasticity in Flexure 

(D790-45T), psi 9x 105 min. 


You, too, may have need for a 


1.36-1.39 


superior phenolic plastic to meet 
exacting specifications fordefense 
or essential civilian uses. If so, 
it will pay you to investigate 
BAKELITE Phenolic BM-13080. 

For further information, pre- 
sent your detailed requirements 
to Department BY- 10. 


BAKELITE 


Phenolic 
PLASTICS 





BAKELITE COMPANY 
A Division of 

Union Carbide & Carbon Corporation 

30 East 42nd St., New York 17, N.Y. 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 





Where the going is really rough, spring-loaded 
leather grease seals provide rugged dependability 


Heavy equipment quite naturally re- 
quires ruggedly constructed compo- 
nents throughout. It is not surprising 
that the grease seals employed in the 
“Caterpillar” DW-20 Tractor (Fig. 1) 
are of the most rugged construction and 


Figure | 
“Caterpillar” DW-20 Tractor. 
are capable of dependable performance 
under the most gruelling operation. 

At the rear bearing position of the 
clutch assembly (Fig. 3) two National 
50,000 series spring-loaded leather 
grease seals are employed. The seal (A) 
at the inside position faces the ball bear- 
ing and its main function is to prevent 
grease from entering the clutch. The 
seal (B), however, is faced away from 
the bearing and effects a seal on the 
coupling (not shown) which joins to the 
splined drive shaft. Facing this rear seal 
outward permits flush lubrication of this 
bearing as grease is forced in through 
the fitting at the top. At the same time 
this outward-facing seal provides pro- 
tection against extraneous matter which 
is encountered under the usual operat- 
ing conditions of equipment of this kind. 

A distinct 24veantage of the spring- 
loaded leather oil seal is its rugged con- 
struction. Such seals, particularly the 
50,000 series National Oil Seal (Fig. 2), 
are of a heavy construction. This pro- 








Figure 3 
Cut-oway drawing of Rear Clutch Bearing 


Figure 2 
National 50,000 series Leather Grease Seal. 

vides a margin of safety against inex- 
pert replacement techniques in the field. 

And, furthermore, because the leather 
sealing members are able to retain lu- 
bricant within themselves, these seals 
can operate under dry conditions for 
some time... a safety margin against 
neglect of lubrication. 


Single-wipe spring-loaded leather 
seals are generally available in almost 
any standard bore or shaft size. For 
complete information, write direct to 
factory or get in touch with the nearest 
National Oil Seal engineer 


“Let Your Decision be Based on Precision” 


NAVYONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


2ia4 


CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BurFra.o, N. Y. 
CHicaco, ILL 


DALLAS, TEXAS 


Detroit, MiIcn ° 
Downey (Los Angeles Co.), CALIF 
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Room 1124, Prudential Bidg., Mohawk 9222 
. Room 2014 Field Building, Central 6-8663 
CLEVELAND, OHIO . 210 Heights Rockefeller Bidg., Yellowstone 2-2720 
302 Highland Park Village, Justin 8-8453 
726 Lothrop Avenue, Trinity 1-6363 
11634 Patten Rd., Topaz 2-8166 
WIcHITA, KANSAS 


MILWAUKEE, Wis 
New York Crry, N.Y 
PHILADELPHIA, Pa 
Repwoop Crry, CALIF 


Syracuse, N. Y 


WEST SPRINGFIELD, Mass 


647 West Virginia Street, Broadway 1-3234 
122 East 42nd Street, Lexington 2-8260 


401 North Broad Street, Bell- Walnut 2-6997 


Broadway and National, Emerson 6-386 1 
1025 Elm Street, Springfield 2-1881 
P.O. Box 1224, Baldwinsville 662 


519 South Broadway, Wichita 2-6971 
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DYNAMIC MOTORS 
laugh at down-time! 





ELECTRO DYNAMIC DRIP PROOF MOTOR 

...For use under ordinary industrial 

a conditions not requiring 
protection from splashing liquids 

or from atmosphere laden with 

dirt or metal chips. 





Extra Care and Superior Materials At the Windings 
Reduce Motor Failure To the Vanishing Point 


: _ ; one There’s a Reason 
Thanks to long experience in the exacting marine field, 
Electro Dynamic knows how to build industrial motors for Their 
that stand up under the most gruelling kind of use. And 
that’s mighty important today. AMAZING STAMINA 
E. D. motors are tough where motors should be tough 
—at the windings, “the heart of the motor’. Extra care, 
special skills and the very best insulating materials go 
into E. D. windings. That's why costly motor failures and 
down-time are almost unknown with these dependable —— 
power units. Heavy cast corrosion-resistant frames give ee Ss oe 
added durability. Every motor is dynamically balanced. ; especially where the 
- - installation requires a motor 
Yet E. D. motors are competitively priced! Get all the of compact dimensions. 
facts before you specify any 
motor. Write today for illus- TOTALLY ENCLOSED 


i (Non-Ventilated) ... 
trated literature. . For use in exceptionally 
dirty atmospheres, 
particularly when metallic 





dust is present. 
SPLASH PROOF...For installation 


where the motor is subjected 
to splashing liquids or . 


hosing down for cleaning 


Industry has learned what marine engineers have known since 1880 % D N A M I C 


E. D. industrial motors ore built in a wide range of types and sizes, 1 to 250 h.p. 
Also a complete line of Direct Current motors and generators. Literature on request. 


ELECTRO DYNAMIC «© Division of the Electric Boat Company * Bayonne, New Jersey 
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spotting heavy loads 


TORRINGT 


SPHERICAL ROLLER 


with Torrington Spherical Roller Bearings 


Harnischfeger Corporation uses Torrington Spherical Roller Bear- 
ings for the trolley drive of P & H overhead cranes to assure 
smooth and dependable operation. 

Spherical Roller Bearings automatically compensate for shaft 
deflection and frame distortion so that binding stresses are avoided. 
These precision bearings require a minimum of maintenance 
attention. : 

For continuous on-the-job reliability of your heavy-duty equip- 
ment, ask our engineers to help you incorporate the advantages 
of Torrington Spherical Roller Bearings. 

THE TORRINGTON COMPANY 


South Bend 21, Ind. . Torrington, Conn. 
District Offices and Distributors in Principal Cities of United States and Canada 


SPHERICAL 
rolER BEARINGS 


TAPERED ROLLER + STRAIGHT ROLLER - BALL + NEEDLE - WEEDLE ROLLERS 











Magneto efficiency plays a mighty important part in 
small engine performance. So it is just good busi- 
ness to see that the engines you purchase are 
equipped with Bendix magnetos—the recognized 
leader for dependable starting, economy of oper- 
ation, long life and freedom from breakdowns. 
These rugged lightweight magnetos are your best 
choice for their basic design assures quality per- 
formance for every type of small engine and every 
pricing requirement. Be sure to specify Bendix — 
the most trusted name in magnetos. Complete 
information available on request. 


Gendir 
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We Mobilize for Freedom 


THIRD OF A SPECIAL SERIES 


* WHY 
Controls are Necessary 


One of the encouraging characteristics of the 
American people is their dislike for govern- 
ment controls. This augurs well for the future 
of their economic and political freedom. 


But for the next few years we must not only 
tolerate but also help to make effective a whole 
battery of emergency government controls 
over our economic life. If we fail to do this 
now the future of that freedom we cherish will 
be imperilled. It is the purpose of this editor- 
ial—the third in a special series—to explain in 
simple terms why this is so. 

After our military victory in World War II, 
we rushed through a demobilization which cut 
our military strength to about one-tenth of its 
wartime peak. Our allies did much the same 
thing. But the Russians maintained much of 
their wartime military strength and built up 
that of their satellites. With prodigious speed 
we switched from military to civilian produc- 
tion and went on to enjoy a rousing postwar 
boom—the greatest in our history. 


This boom was in vigorous progress when, 
on June 25 last year, the Russian-sponsored 
North Korean army attacked South Korea. 
Our industrial production was rolling along at 
almost twice its prewar level. We had labor 
shortages in many key industrial areas. Under 
the impact of heavy buying all along the line, 
prices were climbing. 


When the North Koreans smashed into 


South Korea they smashed into our national 
consciousness this fact: if we want a fair 
chance to save our national freedom from de- 
struction by Communist agyression, we must 
race to restore some of the military power we 
had so speedily written off after World War I 
And we must do it with our resources already 
very fully occupied with a boom in civilian 
business. 


Program Small Compared to 
World War ll 


Compared with our military effort in World 
War II, the mobilizaticn on which we are now 
embarked is small. At its peak, under present 
schedules, it will absorb no more than one-fifth 
of the total national production. During World 
War II we reached a point when nearly half 
of our total production went for war-making. 

Moreover, our economy now is much bigger 
and stronger than it was in World War II. 
During the last decade there has been an in- 
crease of about 15 percent in our labrr force. 
Our workers have had the training advantage 
of steady employment. The capacity of our 
industrial establishment is two-thirds again as 
great as it was ten years ago. Since the war no 
less than $70 billion has been spent to expand 
and modernize it. 

Given time, the industrial giant we have 
created could pick up in its stride the added 
load of production for defense that now is con- 











templated. But speed is of the very essence. 
There is little dissent from the proposition that 
if we are to stand off Russian aggression suc- 
cessfully we have, at the outside, two years 
in which to get ready. 


Controls Needed to Prevent Chaos 


These two facts — (1) the necessity for 
speed in our rearmament program and (2) an 
economy already stretched taut by a record 
civilian boom—create the general necessity for 
government controls. If we simply pile the 
billions of added defense expenditures author- 
ized since last June on top of the civilian boom, 
and let it go at that, two destructive develop- 
ments would follow. There would be a scram- 
ble for scarce materials, notably metals, which 
would create chaos in those markets. And 
prices would go through the roof. 


Our situation during this mobilization is 
radically different from what it was when we 
rushed to get ready for World War II. Then 
we started with an economy that was coming 
out of a long depression. There was plenty of 
slack. Even in mid-1941 we still had over 6 
million unemployed. Thus it was possible for 
us to expand war production greatly and also 
increase civilian living standards before the 
limits of our productive capacity made ex- 
tensive controls necessary. But as we begin 
this new mobilization we find our economy 
already operating virtually at capacity. This 
fact is of key importance in understanding 
why this relatively small defense program so 
quickly requires the imposition of controls. 


The selection and administration of con- 
trols thus far has been badly bungled. The 
threat of price controls, for example, was 
broadcast so vigorously and for so long that 
our people were virtually asked to raise prices 
and thereby do much to defeat the controls. 
Adequate taxation directed so as to attack 
inflation at the source and thus give direct 
price control a chance to operate has not yet 
been provided. 

Indeed, we could readily assemble a long 
and devastating catalog of the deficiencies of 


the government's control program. But that 
would not dispose of the necessity for con- 
trols—by priority, by allocation, and, as a 
stop-gap, by direct prescription of selling 
prices—if we are to carry out our mobiliza- 
tion successfully. That is the only means by 
which a clear right of way for defense pro- 
duction can be cut through the highways of 
trade and commerce now jammed with civilian 
boom business. 


Hope In The Wilson Plan 


Since he became Director of Mobilization, 
Charles E. Wilson has added a new element 
of order and hopefulness to the mobilization 
program, He has laid out a plan which, if we 
are spared all-out war, would do three things 
by 1953. First, it would produce the weapons 
needed by our army and our allies to meet an 
immediate threat. Second, it would create the 
capacity that would enable us to move at high 
speed into weapons production for all-out war 
—if necessary. Third, it would create the 
additional production capacity that would re- 
store by that date our ability to resume the 
climb of the American civilian standard of 
living. 

In technical and industrial terms the 
Wilson Plan seems to be feasible. If it is suc- 
cessfully carried out, we should be able to 
begin getting rid of controls rapidly by 1953. 
But to carry out the program successfully, it 
must now have vigorous support from every- 
one. That does not mean mere agreement that 
it is a good plan. It means that we must con- 
form to the controls that are necessary to make 
the plan work. In developing this support, the 
business community is in position to exercise 
crycially important leadership. 


As has often happened in our national his- 
tory, we are confronted by a paradox. We must 
accept emergency controls for the time being 
to insure survival of the freedom that they 
infringe. But, as we do this, we may find some 
comfort in the reflection that while controls 
from Washington are hateful, controls from 
Moscow would be infinitely worse. 


McGraw-Hill Publishing Company, Inc. 

















production 


NANA LEYS 





"8% fewer rejects” 
“better finishes” 
“production per shift up 10%” 


Reports like these are not unusual from plants using Carpenter 
Free-Machinirg Stainless. The reason is the consistent uniformity of 
Carpenter Stainless, plus the shop help that Carpenter can provide. 


For example, there is a “gold mine’ of useful fabricating infor- 
mation right near you. Your Carpenter representative has had a 
lot of Stainless machining experience that could be used on your 
jobs, to get more finished parts from the Stainless bar stock you 
buy. Call him today. The number of Carpenter's nearest mill- 
branch warehouse is in your classified telephone directory 

And Carpenter can provide printed “Know-How” that will be a 
big help on your Stainless machining jobs. Useful racts on turning, 
drilling, milling, lubrication, etc. have been published in the 
Carpenter “NOTEBOOK on Machining Stainless Steels’’. For 
your copy, drop us a note on your company letterhead, indi- 
cating vour title, 

The Carpenter Steel Company, 117 W. Bern St., Reading, Pa 


Export Department: The Carpenter Steel Company, Reading, Pa 


* Pr * 
» * * * CARSTEELCO”. 
* 


«DON’T WAIT... 


COOPERATE! * arpenter 
age omega | STAINLESS STEEL | 


takes the problems out of production 





For Easy-to-Use Stainless Call Carpenter. Warehouses in principal cities throughout the country. 
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LOW PERMEABILITY 


HEAT RESISTANCE 


OIL RESISTANCE 


These properties of neoprene make a better 
PNEUMATIC CLUTCH 


PROPERLY COMPOUNDED 
NEOPRENE WILL RESIST: 
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Oxidation 


Diffusion 


low Temperoture 
Stiffening 
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Abrasion, Cutting, 
Chipping 
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BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


RING 


Jung, 1951 


Cleveland 11, Ohio 


Basic element in this clutch is its actuating 
tube—made of neoprene reinforced with 
plies of rayon fabric. The tube is firmly 
bonded to the clutch rim, which is bolted 
to the driving unit. When air under pressure 
enters the tube, it expands and forces the 
friction shoes against a drum on the driven 
unit, and the clutch is engaged. These 
clutches are used extensively in al! types of 
industrial applications, and in marine in- 
stallations the change from full speed ahead 
to reverse can be made in three seconds! 


Neoprene does not soften and weaken 
from the high frictional heat generated when 
the clutch is being engaged. It withstands 
contact with grease and oil. And it main- 
tains constant air pressure during continu- 
ous heavy-duty operation. In short, neo- 
prene is the ideal resilient material for this 
important component part. 


As in thousands of other products, neo- 
prene’s unusual combination of properties 
makes this unique clutch practical. When 
your design calls for a resilient part, con- 
sider the many advantages of neoprene. 
Rubber-goods manufacturerscan compound 
it to meet exacting requirements. 


NEOPRENE 


The rubber made by Du Pont since 1932 


FREE! THE NEOPRENE NOTEBOOK 

Full of interesting stories. New, unusual applications ef 
neoprene to build new products... improve old products 
reduce maintenance costs. 

E. I. du Pont de Nemours & Co. (Inc.) 

Rubber Chemicals Div. B-6, Wilmington 98, Del 


Please send me free issues of The Neoprene Notebook. 


Name 





Position 





Firm 





Address 











TIME IS OF THE ESSENCE 


...in producing essential products 
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Here are three Wolverine developments in tubular forms which, 
introduced as components of your products, can contribute 


shibldhinehilineineaader 


immeasurably in saving time and critical materials, first in 
installation, and then in the subsequent operation and mainte- 


0 


WOLVERINE TRUFIN®*— used for heat transfer work, is outstanding in 
time-saving qualities. Since the fins are integral with the tube itse'f, 
they will withstand vibration and the tube will remain in service an 
exceptionally long time. This obviously reflects in fewer and less frequent 
tube installations. With Trufin providing an increased ratio of outside 
to inside surface, the performance over plain surface tube, in many cases, 
will be more than doubled. The saving of time, and space too, is obvious. 


© 


SPUN END PROCESS} — is proving a great time-saver. Its use has enabled 
many manufacturers—often through a simple change in the design of 
tubular parts (components of their products) —to completely eliminate 
separate end closures or other assemblies and also reduce the time ~~ 


cost of assembly operations. 


+ Re Issue 22465 

CAPILATOR*—the Wolverine capillary tube used for restriction pur- 
poses—is unique in its field. Its bore is plug drawn, assuring a perfectly 
smooth inside surface that allows a uniform, uninterrupted flow through 


the tube. 
* Reg. U.S. Pas. Off 


nance of such products. 


ee eS ae 


~~ WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
Manutacturers of seamless, non-ferrous tubing 
1415 CENTRAL AVENUE + DETROIT 9, MICHIGAN 


Wolverine Trufin and the Wolverine Spun End Process available in 
Conede through The Unifin Tube Co., London, Onterioe 


PLANTS IN DETROIT, MIC!!., AND DECATUR. *!A. « SALES OFFICES IN PRINCIPAL CITIES 
Export Department, 13 E. 40th St., New York 16, N. Y. 
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Specify The V-Belt Sheave 


which all industry likes best 


Here’s a 26-word description of 
the V-belt sheave that is used more 
than any other.* 
Two parts for easy handling- 
separately or together. Split hub and 
taper-mated rim make mounting easy. 
No realignment problem —clamped 
hub stays put while changing rims. 
That's Worthington’s QD—the 
original tapered cone-grip sheave 
QD y that’s preferred by men who have 

to install or change sheaves. The 
QD is easy to get on, easy to get off, 
yet always tight on the shaft—tighter 


TRADE MARK Pat. No, 2269821 


Split hub is clamped to shaft. Heavier 
taper-bored rim slides easily over tapered 
hub—no key way obstruction on cone sur- 
face. Positive press fit on shaft. Large, 
long pull-up bolts also used as jack screws 


than any other sheave on the market. 
Hubs for every bore—lower inven- 


tory cost. 


For your machines, pick Wor- 
thington Multi-V-Drives with QD 
sheaves and Worthington-Goodyear 


EC Cord V-belts. 


Worthington’s complete line also 
includes FHP drives—QD Junio: 
(quick-detachable) V-pulleys and 
many other styles. 


Send coupon for Bulletin V-1400- 
B7F, addressing our Harrison office. 


*In addition to being one of the largest-selling seaves, the popular Worthington 
OD design is licensed to many other sheave manufacturers. For your customer's 


to remove nim protection, dimensions are standardized to permit interchanarability 


WORTHINGTON 


ete 
THE GOOD RIGHT Zo HAND OF INDUSTRY 


POWER TRANSMISSION PUMPS AIR COMPRESSORS 
sheaves, V-belts, vorieble speed drives &..vifugel, power, retary, steem weter-cooled, air-cooled 
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Worthington Pump and Machinery 
Corporation 

Multi-V-Drive Sales Division 
Buffalo, New York 


Send Bulletin V-1400-B7F on 
Worthington Multi-V-Drives 
Name 
Company 


Address Zone State 
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Only 2 simple parts: 


The Johns-Manville Clipper Seal consists 
of only two parts—a One-piece concen- 
trically moulded body and a specially de- 
signed garter spring, factory assembled 
into a single, compact unit. Available in 
both split and endless types. 

















5 a EXPLODED VIEW of the rev- 
olutionary, new Sier-Bath Gear 
Coupling shows how Clipper Seals 
helped one enterprising manufacturer 
achieve simplicity and compactness 
in the design of his product. 


The result is a thoroughly stream- 
lined gear coupling—comprised of 
a few simple parts—that is so simple 
that it can be taken apart—and reas- 
sembled—in a few minutes. 


Clipper Seal’s simple design pro- 
vided important space-saving advan- 
tages that helped make this possible. 
Seals of a narrow flange section were 
used to permit making the oil seal 
cavities of minimum depth. Com- 


posed of a rigid heel and a flexible 
lip moulded as a single unit, each seal 
does an efficient job of retaining oil 
and excluding dirt, moisture and cor- 
rosive fumes—and does this job ina 
minimum of space. 


If you are looking for an oil seal 
that will help streamline your prod- 
uct, it will pay you to investigate 
Clipper Seal’s many advantages. They 
are available in various lip designs 
to provide a choice of bearing sur- 
faces, in sizes to fit shaft diameters 
from %" up to 66" and for tempera- 
tures up to 450 F. Just write Johns- 
Manville, Box 290, New York 16, 
N. Y. Ask for brochure PK-46A, 


Johns-Manville CLIPPER SEALS 
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Copper ALLOY BULLETIN 























BRASS ° 
oe MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


Broken whee 


1 being braze welded using low fuming bronze rod 


Repaired impeller blades and cast iron housing are on the bench 


Braze Welding on the Increase 
for Repair and Maintenance 


Braze welding showed its value as 
an essential maintenance tool in 
World War II. Consequently, it is ex- 
pected to do even a bigger job in the 
period ahead when equipment short- 
ages will become a major problem. 

Broken machines and equipment 
cause serious stoppages in production 
while waiting for replacement castings 
and parts. 

Urgent repairs can be made by braze 
welding in a matter of minutes or 
possibly hours depending upon the 
size of the job. If properly done, the 
bronze weld will be stronger than the 
parent metal. 

Advantages of Braze Welding 


Welders trained to repair parts with 
cast iron or steel welding rod will find 
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many advantages in braze welding 
with bronze welding rod alloys. In 
general, it is cheaper than welding 
with steel especially when big, heavy 
parts are involved. 


When welding cast iron or steel 
parts with steel or iron welding rod, 
in order to prevent stresses and warp- 
ing, it may be necessary to preheat 
slowly the entire casting prior to weld- 
ing and to allow the casting to cool 
slowly after the weld is made. How- 
ever, in the case of braze welding, 
elaborate preheating and slow cooling 
of the casting are seldom required. 


With braze welding, it is only nec 
essary to heat the surface of the parent 
metal to a cherry-red beat. This is suf- 
ficient to produce the “tinning action” 





whereby the molten bronze firmly 
adheres to the red-hot surface of the 
parent metal. 


Preparation 

Certain precautions should be ob- 
served with braze welding. The broken 
section should be properly prepared 
and carefully cleaned. 

Many welding operations require 
beveling on the edges of sheets and 
plates prior to joining, to enable the 
operater to obtain adequate penetr@ 
tion of the weld metal into the rogt 
of the weld. Where beveling is done 
by machining, little more cleaning ® 
required. A wire brush may be used 
to remove any slight film of oil r@& 
maining after the machining procesg, 
and to eliminate any dirt picked up i® 
handling. It will still be necessary 
remove oxides, dirt, etc., near the 
edges of the joint as the machining 
cleans the metal only along the bew 
eled edge itself. 


Cleanliness Most Important 

Oil or grease are especially harn® 
ful and should not be present even ag 
a trace on the surface to be braz 
welded. Since broken metal parts af 
a machine are generally saturated 
with oil, it is a good practice to bur@ 
off the oil from the prepared surface 
by first playing a soft flame over that 
area. A neutral or slightly oxocizing 
flame should be used for braze weld- 
ing. When grinding is done on cast 
iron, free carbon is smeared over the 
surface. It is desirable to use a highly 
oxidizing flame to preheat and remove 
this carbon. Special fluxes are also 
available for cast iron. 

Any dirt, grease, oxides, etc., left on 
the work at the joint may easily be 
entrapped in the finished weld, pre- 
venting a strong bond between the 
parent metal and the bronze. Any for- 
eign matter caught in the weld weak- 
ens the joint and increases the chances 
of early failure. When liquids or gases 
are concerned a weak bond may allow 
leakage along the joint between the 
base metal and the weld metal. (6599A) 
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“PRODUCT ENGINEERING is an outstand- 
ing source of engineering and design 
information for product improvement. We 


have yet to pick up a copy that does not 
contain something of useful value.” 
Sas 





Says Ralph M. Watson, Assistant to the 
Vice-Prasident — Engineering, Worthing- 
ton Pump and Machinery 

Corporation, Harrison, N. J. 





THE MEN WHO DESIGN 
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PUMPS AND MACHINERY 


READS PRODUCT ENGINEERING 


Everywhere machinery and equipment is designed 
PRODUCT ENGINEERING is tops with the men 
who can specify your products as original epuipment* 





y= . .. PRopuct ENGINEERING is “‘an outstanding 

source of engineering and design information” . . . 
for Mr. Watson, and for over 18,000 other product- 
design engineers who are all paid subscribers to this 
only paid-subscription magazine in the design-engineer 
ing field. And this is a basic reason why, in selling to 
the giant Original Equipment Market,* Propuct 
ENGINEERING is your most powerful, productive, and 
lowest-cost advertising medium. 

PRODUCT ENGINEERING is read exclusively by the 
men who select and specify YOUR products: the design- 
engineering executives who bought $17,000,000,000 
of machinery and equipment parts, materials, compon- 
ents, and finishes last year . . . will buy still more this 
year. And these men voluntarily subscribe to, and pay 


PRODICW 
ENGUN EE RING 


_ 


to read this magazine, because it gives them the most 
in specifically helpful information 

The facts on Propuct ENGINEERING’S more than 
18,000 paid subscribers will prove to you that PRODUCT 
ENGINEERING gives you MORE readers with MORE 
BUYING POWER than any other design magazine .. . 
gives you MORE penetration into every market which 
buys original equipment gives you MORE coverage 
and penetration in the design-engineering headquarters 
where buying decisions on your products are made 

Your nearest PRODUCT ENGINEERING representative 
will be glad to show you how Propuct ENGINEERING 
reaches your prospects in the machinery-manufacturing 
field—or any other part of your Original Equipment 
Market.* 


A McGraw-Hill Publication 
McGraw-Hill Building, New York 18 


> @ DISTRICT OFFICES: Atlante 3 * Boston 16 * Chicage 11 * Cincin- 
noti 8 * Cleveland 15 * Dallas 1 * Detroit 26 * Los Angeles 17 


New York 18 * Philodelphia 3 * Pittsburgh 22 * Son Francisco 4 


MORE ADVERTISING OF ORIGINAL EQUIPMENT* IS CARRIED BY PRODUCT 
ENGINEERING THAN BY ANY OTHER MAGAZINE IN THE WORLD! 


*Your Original Equipment Market is made 
up of every company which manufactures 
machinery, appliances, or equipment, and 
which buys materials, parts, components and 
finishes. That PRODUCT ENGINEERING is 
first in this field is shown by the fact that... . 
right now . . . 600 display advertisers are 
investing in PRODUCT ENGINEERING's 


proved and tested readership more adver- 
tising dollars and pages than are invested in 
the readers of any other design magazine. 
These advertisers know that PRODUCT 
ENGINEERING is the most direct gateway 
to the big-volume, profitable Original Equip- 
ment Market! 





AMERICA’S NEW PRODUCTS READ PRODUCT ENGINEERING 
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WASHINGTON STEEL CORPORATION 


——~MicroKold Stainless Steel — 


WASHINGTON, PENNSYLVANIA PHONE: WASHINGTON 5900 


T. S FITCH 
PRESIDENT 


June 1, 1951 
OPEN LETTER TO THE DISTRIBUTORS OF MICROROLN STAINLESS STEEL SHEETS 


The current demand for Type 430 sheet is certainly a tribute to you 
distributors, and we want to take this opportunity to thank you for 
a job well done. 


Because there is not sufficient nickel we asked our distributors, 
in July 1950, to explore the practicability of substituting Type 
430 straight chrome stainless steel. While it is recognized that 
Type 430 is not a "cure-all", there are many applications where it 


does adequately provide the required corrosion resistance and other 
desirable characteristics. 


We also wish to reassure you that we shall endeavor to allocate our 
production in an equitable manner. 


Cordially yours, 
WASHINGTON STEEL CORPORATION 


T. S. Fitch 
President 


PS.-—-You are aware of the fact that the government 
regulations require us to supply 40% of our pro- 
duction for Defense Uses; this obviously means 
that we cannot provide as much tonnage for non- 
defense purposes as we used to provide, nor as 
much as we would like to provide, at this par- 
ticular time. 


as es 
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CMP NO PANACEA When CMP goes into effect July 1, it will make some materials more 
readily available for certain, specific purposes. But, in general, CMP 
has been over-scld as a solution to shortages. 

Some will be disappointed early. If a product is listed on the official 
B list, the producer is allowed to file for a CMP allocation. How many 
B list applicants will be left in the cold is a question nobody can answer 
now. It depends, first, on a decision which NPA and CMP officials will 
not make. This decision is how the controlled materials--steel, copper 
and aluminum--are going to be divided up among the general programs, 
such as industrial equipment, tanks, ships, and farm equipment. The 
final allocations cannot be made, or their size determined, until Defense 
Production Administration has cut up the pie. 

B list products which wil! get allocations are, in general, industrial 
machinery and equipment, components needed for defense, and those 
civilian-type products approved by the defense production authority. 

Makers of A products will be invited to file for an allocation, either 
by the government claimant agency involved, or in the case of sub-con- 
tractors, by another company. 





ALLOTMENTS Allotments as granted by CMP will be "certified checks" for materials 
which will be much more easily honored than existing DO's. To this 
extent, CMP will make the acquisition of materials easier. But one in- 
dustry's certified check is another industry's bare cupboard. 

The amount of steel, copper and aluminum which will not be allocated 
isa matter of wide disagreement. CMP planners hope the DPA decisions 
will leave in the neighborhood of 70 percentof the steel free. But some 
steel industry experts predict the free area will be only about 25 percent 
of production. Guesses about copper andaluminum are similarly varied. 





LOWER INVENTORIES Officials expect CMP to end the practice of piling up large inventories. 
Nobody will be allowed more of the controlled materials than needed for 
the approved production scheduie, quarter by quarter. 

This will free some metal as CMP takes over, say in the first six 
months of its operation. Officials expect to find that some industries 
have much larger inventories of the controlled materials than they will 
be allowed to keep under the rules. Such industries will have to live off 
these inventories until they are worked down to the legal limits. 





SPECIAL Some particular types of products and materials for some particular 

CONSIDERATIONS purposes are going to get preferred status under CMP regardless of what 
DPA decides. Repair and replacement parts, for example. These will 
get allotments even if they are for civilian goods not on the B list. 
Laboratories and experimental projects will get aspecial order, allow- 
ing them to obtain controlled materials. And users of small amounts of 
the controlled materials need not even file for allocations. They will 
get their materials under another special order. Small users need not 
file if their total requirements on the following list does not exceed the 
specified amounts for the third quarter: carbon steel, 5 tons; alloy steel, 
1/2 ton; copper and copper-base alloy, 500 lbs; aluminum, 500 lbs. 
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Tue MANUFACTURE of quality products demands 
experience. Advanced engineering, improvements in 
design and development of production skills and 
methods are the resu‘t of step-by-step progress. There 


are no short cuts. 


Today Hanna Products are the finest we've ever built 

. second to none, we believe. We turn them out 
consistently to exacting quality standards. Those fifty 
years of experience contribute constantly in every step 


from design through manufacture to service in the field. 


Here at Hanna we're glad we have that experience . . . 
that we can make it available to you in our products 


and in their best application to your problem. 


Our 50th Anniversary 


( oa " Hanna Engineering Works 


1765 ELSTON AVE., CHICAGO 22, ILL. 





SS HYDRAULIC AND PNEUMATIC EQUIPMENT 
901 —1951 CYLINDERS ...VALVES...RIVETERS 


Propuct ENGINEERING — JuNE, 195] 





Meterial atehie 





DO ratings will continue in use for all materials except steel, copper 
and aluminum and to some extent, even for these materials at least up 
to Oct. 1. 


SCARCE MINOR In theory CMP will make it easier to get the scarce materials such 

METALS as cobalt and nickel by carefully matching allocations with the number 
of end products approved. Makers of electronic products, for example, 
will get CMP allocations for defense production. In addition, makers of 
transmitting tubes will get enough nickel to supply the electronic 
industry's defense production needs. 

A rise in demand for tungsten, with no increase in supply, is foreseen 
by NPA for Julyand August. Officials predict that the present adequate 
supply of fine wire will give way to a shortage when the forthcoming 
miniature and subminiature tube programs for radar and other uses get 
started. NPA is preparing an order to put tungsten under more com- 
plete allocation. 

Restrictions on use of cadmium have been eased to some extent. 
Recent permissible uses include coatings on fasteners in the aircraft in- 
dustry and for ferrous nuts, bolts, screws, washers, lock bolts, cotter 
pins and shear rivets. Its use is also allowed in automotive and aircraft 
fuel pumps. 

NPA reduced the lead time on orders for most forms of molybdenum 
from 45 days to the 7th day of the month preceding the one in which 
delivery is requested. This change affects all forms of molybdenum 
except metal powder, wire, rod and sheet. 

Speedier reporting of columbium-tantalum supplies was ordered with 
the idea of smoking out idle inventories. Holders of 10 lb or more during 
any calendar month are reguired to report inventory and consumption by 
the 7th day of the following month. 


As a result of the activities of the Injection Molders Committee on 
National Security, additional quantities of polystyrene will be made 
available. The four main accomplishments are: (1) Return to the 
plastics industry of styrene not used for the synthetic rubber program 
due to production rates lower than anticipated; (2) reduction of the styrene 
content of GR-S rubber; (3) lack of restricting governmental order con- 
cern'ng the plastics industry; (4) prompt action of the Rubber Reserve 
if getting the State Department to license imports of French and German 
benzene. 

Future substantial relief isin the offering due to recent and proposed 
increased production facilities. Practically every material company 
now producing polystyrene is expanding its capacity. The SPI anticipates 
an increase by the third quarter of 1951 of 69 million pounds annually 
over the 660 million pounds produced in 1950. 


The scarcity of materials resulting from the nation's military pro- 
CONSERVATION gram has stimulated conservation of scrap and material substitutions. 
A scrap conservation program at the Westinghouse Appliance Division 
plant resulted in recovery last year of 23,000 tons of steel and 815, 000 
pounds of non-ferrous metals. 

Conservation of materials is a result of the use of material substitu- 
tions and changes in processing and design. Examples include the use 
of synthetic organic finishes instead of plating, copper brazing paste 
instead of solid copper wire, powder metal or plastics in place of cast 
or wrought metal, and silicone resin impregnated glass cloth instead of 
mica. Product improvement brought about by some of these changes will 
result in permanent application of the so-called substitutes. 
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Unique SPEED NUT 
* > 
Tas on Bendix Television 


How multiple-function SPEED NUT made 40% 
savings in the assembly of TV transformer 
Like the juggling stars on television, this new fastener 
does several jobs at one time . . . and provides severai 
important cost-savings advantages. 

Bendix Television engineers discovered this in their 
search for a better, simpler way of assembling high 
voltage transformers. Selected because it was engineered 
to do this specific job, this unusual Tinnerman fastener: 
(1) replaced 4 parts, thereby reducing ports handling; 
(2) cut material costs 50%; (3) provided a 40% savings 
in cost of assembling transformer. 


~~ 
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Product of Bendix Aviation Corporation 


It is through improvements and economies like this 
that Bendix Television, Baltimore, Md., is able to sup- 
ply top quality “Front-Row” television receivers for 
thousands of American homes. You, too, can step up 
product quality and make production dollars go farther 
with SPEED NUTS. Your Tinnerman representative can 
show you how. Call him soon—and write for your edi- 
tion of “Savings Stories’—actual case histories of lead- 
ing manufacturers. TINNERMAN Propucts, INC., Dept. 
12, Box 6688, Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Ltd., Hamilton. In Great Britain: Simmonds 
Aerocessories, Ltd., Treforest, Wales. 





SPEED NUT holds transformer 
cores in spring tension grip 
secures, base by receiving 4 
screws from below and 
anchors top section with 
threaded shaft. One-piece 


fastener replaces 2 side fast 





eners, | bottom piece, | spring New Bendix Console Model 
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Why Engineering Must Be Recognized 


GROSS SALES are always one of the highly important 
items on the balance sheets. Costs are another item 
The former must be high; the latter must be low 
Hence the precept: Spend the money to produce 
sales; be as economical as possible on costs; the 
difference is profit. From this over simplified state 
ment of the 


Spend on sales and sales promotion; engineering 


fact is drawn sweeping conclusion 


costs are a necessary evil and therefore cut them 


to the bone. 


In too many companies the thoughtless application 
of this false premise has operated in reverse. Penu 
riousness in the budgeting of engineering costs re 
sults in losses that do not show on the books, and 


thereby are vicious indeed 


A large turnover in the personnel of the engi 
neering department is in itself a relatively minor 
loss but in sum total it is far greater in dollars than 
any accounting system can possibly reveal. In addi- 
tion to this, one must not lose sight of the fact that 
the greatest loss incurred by poor or mediocre engi- 
neering lies in the sales that might have been made 
had the product been designed better. It is impos- 


sible to even estimate the magnitude of such losses. 


Unfortunately, when sales drop off the customary 
procedure is to put the pressure on selling and spend 
more money on it. More money is spent on sales 
promotion, often the sales department is increased 
Ironically, the wiser and more fruitful course in 
many instances would be to put more money into 
the engineering of the product and thereby achieve 
an item that is able by its superiority and distinction 
to meet competition without the expenditure of 
excessive sales effort 


It is not often that the shortcomings of the design 
of the product are called to the attention of the 
manufacturer. Dissatisfied customers rarely complain 
unless it is to compel the manufacturer te make good 
on definite guarantees. It saves the customer time 


and annovance to tolerate the design as it is. If 


practical to do so, the customer w.l! have the product 
deficiency repaired at his own expense. But the next 
purchase of the same product is usually made else 
where 

High class design cannot be produced in an un 
The 


professionalism is lacking when commensurate re 


appreciated engineering department spirit of 


wards for creativeness are not forthcoming. A sales 
man in shabby clothes cannot bring in the orders; 
an engineer whose vision is shrivelled by his low 
economic status cannot be expected to produce at 
the highest levels 

It is not sufficient to recognize only the few key 
men at the head of engineering Recognition must 
go all down the line to the men at the drafting 
boards 


Just now there is a great scarcity of engineering 
design talent. Too few of the graduates choose 
engineering design for their life's work. The repu 
tation of low pay in the lower brackets of engi 
neering design has penetrated the college classrooms 
As one vice president of engineering put it, the 
smart graduates who would undoubtedly make out 
standing engineers are too smait to take a job in the 
engineering department. This is a gross exaggera 
tion, but it is regrettably true that in too many con 
cerns and too many engineering departments the 
salary scale is not attractive. This is a situation that 
industry must rectify and will be compelled to do 
so by the trends of the times. Companies that rec 
ognize engineering design on a professional basis 
will maintain their leadership. Those companies 
that fail to give such recognition will find themselves 


in other than the first ranks of their industry 


Engineering design is a profession and must be 
recognized as such 


SV F Gadobell 
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overlooks nothing that science 
or skill can contribute . 

to make fine bearings’ better. 
New Departure ball bearings 
are now performing a great 
variety of services vital to the 


future of our country. 


Nothing Rolls Like a Ball. 


NEW DEPARTURE 
BALL BEARINGS 


2 
NEW DEPARTURE. DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT 
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LOSS AND GAIN BY 
ELECTROPLATING 


}. O, ALMEN 


Research Laboratories Division, General Motors Corporation 





Data showing the reasons for the damage, and its 


extent, that is caused by electrodeposited metals when plated 
by the methods now in common use. 


Processes whereby advantages of rebuilding by 
electroplating can be retained without loss of fatigue strength. 


Suggested developments in electroplating proc- 
esses, whereby electro-deposited coatings may possibly be 
made as effective as shot peening in increasing fatigue 
strength of plated machine parts. 


[HE ALWAYS TEMPTING IDEA of build- 
ing up worn and undersized machine 
elements by electrodeposits is extremely 
hazardous when applied to highly 
stressed parts that are subject to re- 
peated loads. The salvaging operation 
too often results in disastrous failure 
of the plated parts and severe damage 
to adjacent structures. When this re- 
building, as normally practiced, is ap- 
plied to engines and other airplane 
parts there is, of course, the added 
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danger of fatalities and injuries among 
passengers and operating personnel. 
Numerous tests have shown that the 
fatigue strength of steel is greatly re- 
duced when plated with hard metals 
such as copper, nickel, and chromium. 
Because of tak better wear resistance 
and presumed structural strength, 
nickel and chromium, are usually se 
lected for rebuilding operations. 
Among the first to present quantita- 
tive values of the loss of fatigue 









strength as a result of electroplating 


was F. C. Lea (Ref. 1), whose fatigue 
test data are replotted in the S N 
diagram, Fig 1. Lea conducted fatigue 
tests by applying repeated push-pull 
loads to three groups of specimens 
made of: Commercial nickel; 14 per 
cent carbon steel heat-treated to a 
tensile strength of 63,000 psi; and 
similar steel specimens plated with 
nickel. This S N diagram shows that 
the fatigue strength of the all nickel 
specimens is slightly greater than the 
steel specimens, and that the strength 
of the steel specimens is reduced by 
nearly one-half when a thin layer of 
nickel is electrodeposited on them 

Chromium plated rotating >eam 
fatigue specimens of SAE 6130 steel 
were tested by H. K. Cummings, (Ref 
2) with the following results 


Steel Quenched and Tempered to Endurance 


123,000 psi Tensile Strength Limit, psi 
Not plated 65,500 
Plated 0.00015 in. thick 38,000 
Plated 0.0045 in. thick 41,000 


The results of tests reported by C. G 


William and J. S. Brown (Ref. 3) 
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Stress, |,000 ps: 


Niche! plated stee/ 
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demonstrate that the loss of fatigue 
strength of chromium plated machine 
elements is substantially the same as 
in laboratory specimens. The replotted 


S N chart, Fig shows that chro- 


mium plating reduced the endurance 
limit of steel crankshafts to nearly 
half of their unplated strength 

The converging characteristics of the 
fatigue curves for plated and unplated 


specimens, shown in the S N charts 
Figs. 1 and 2, also show that the 
strength of both kinds of specimens 
tend to become equal at the short life 
high stress levels. This observation 
agrees with static tests reported by 
F. C. Lea (Ref. 1) and by R. D. H 
Blaklie and H. J. Davies (Ref. 4), 
which show that electroplating does 
not alter the static strength of steel. 

The most plausible theories that 
have been advaticed to explain the del- 
eterious effect of electrodeposited 
metals on the fatigue strength of steel 
are: 


1. The deposited metal is residually 
stressed in tension, from which it neces- 
sarily follows that the base metal is 
residually compression 
to maintain equilibrium conditions 
When a crack forms in a strongly ad 
hering deposit, the residual tensile 
stress is locally transferred to the base 
metal in the manner indicated by Fig 
3, thereby reducing the fatigue strength 
of the base metal. A further loss re- 
sults because the crack constitutes a 
notch, which is a stress raiser just like 
a notch of similar depth and sharpness 
in the surface of the base metal 

2. The fatigue strength of the base 
metal is reduced as a result of brittle 
ness caused by occluded hydrogen from 
the plating bath 


stressed in 


110 





~ 























Fig. 2— Fatigue strength of non-plated steel 
crankshafts and of chromium plated crankshafts. 


Measurements of Residual Stress 


Observations indicating the pres 
ence of residual stresses in electrode 
posited metals were reported as early 
as 1860, but E. J. Mills (Ref. 5) was 
the first (1877) to record attempted 
measurements of their magnitudes 
He found that when thermometer bulbs 
were coated with certain electrodepos- 
ited metals the mercury rose in the 
stem, showing that the deposited 
metal was residually stressed in ten- 
sion. He also noted that the deposited 
layer fractured when it became too 
thick. Through the changes in the 
height of the mercury column, Mills 
calculated that nickel could develop 
a pressure of 43,000 psi; iron 40,500 
psi; and silver 149,000 psi 

Residual stresses in plated nickel 


were measured by G. G. Stoney (Ref 
6), in 1909, by a method capable of 
greater accuracy than Mills’s measure 
ment. Thin steel rules 102 mm long, 
12 mm wide and 0.32 mm thick were 
varnished on one side and electroplated 
with nickel on the opposite ah In 
response to the residual tensile stress 
in the nickel layers, the plated rules 
bent concave to the extent of 3 to 4 
mm on the plated side. 

Measurements of the nickel thick- 
ness and the radius of curvature of the 
plated specimens provided data from 
which the residual stress was calcu 
lated. These calculated stresses, to 
gether with other pertinent data, are 
given in Table I. Note that Stoney 
succeeded in altering the magnitude 


Table I—Residual Stress in Nickel Plated Thin Steel Rules 





Deposit 
Thickness, 
in. 
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0.05 to 0.11 
0.05 to 0.11 
0.05 to 0.11 
@.05 to @ 11 
@.05to 0.11 
0.05 to @.11 
0.22 
0.11 
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of the residual tensile stress by varia 
tions in temperature of the bath and 
in the plating current, as is shown in 
specimens number 7 and 8 by the re- 
duced residual stress 

Blaklie and Davies measured the 
residual stresses in electrodeposited 
nickel, copper, zinc, and lead follow- 
ing the method used by Stoney except 
that the formula for calculating the 
stress was slightly modified. Table II 
gives the results of their 
ments. 

Other nickel plated specimens were 
prepared by Blaklie and Davies for 
which the conditions of plating were 
altered from direct current alone to 
alternating current superimposed upon 
direct current. Table III gives the 
measured residual stress in two speci 
mens plated by this method 

Residual stress measurements shown 
in Tables II and III were followed by 
reverse bending fatigue tests with the 
following results: 

(1) Uncoated steel specimens that 
otherwise were identical with the speci- 
mens of Table II, for which the endur 
ance limit was found to be 15,500 
psi, with no loss of fatigue strength 

(2) Steel specimens plated with 
nickel as specimen 1 of Table II for 
which the endurance limit 


measure- 


was found to 


be + 10,500 psi, with 28 percent loss 
of fatigue strength 

(3) Steel specimens nickel plated 
by AC-DC as the specimens in Table 
III, for which the endurance limit was 
+ 14,200 psi, with 7 percent loss of 
fatigue strength. 

Reversed bending fatigue tests of 
coated with the other electro- 
deposited metals recorded in Table 
II showed that: Copper plating re- 
sulted in a loss of approximately 14 
percent, lead deposits resulted in a 
small fatigue loss; and zinc plating 
was found to give a small increase in 
strength. The loss of fatigue strength 
of the copper plated specimens pre 
sumably resulted from the stress raisers 
that became effective when cracks de- 
veloped in the firmly bonded but rela- 
tively weak copper deposits 

The damage from nickel deposited 
in the usual manner was reduced from 
28 to approximately 7.5 percent when 
the steel specimen was given a coat of 
electroplated lead before the nickel 
was applied. The ductile layer of lead 
presumably permitted relaxation of the 
residual tensile stress in nickel 
layer, and any remaining stress was 
presumably prevented from reaching 
the underlying steel when cracks de 
veloped in the nickel ceat 


steel 


the 


Cracks in Chromium Plate 


Extreme difficulty has been experi 
enced in measuring the residual stresses 
in electrodeposited chromium. Within 
the range of normal current density and 
bath temperature, the tensile stresses 
are so great that the chromium de 
posits are almost invariably 
during the plating operation 

Residual stresses in 


racture 


chromiun 


posits were measured by W. Hume 
Rothery and M. R. J. Wyllie (Ref. 7) 
by means similar to those used by 
Sconey and by Blaklie and Davies 
The residual that devel 
oped in the normal plating range was 
found to reach 60,000 psi tension 
More recent measurements have 
been made by A. Brenner, P. Burkhead, 


stress was 





Ploted meta! 


Bose mero 


and C. Jennings (Ref. 8) using an 
elaborate modification of the 
method. Helically wound steel rit 
bons were substituted for the flat strips 
previously used. Although large varia 
tions in stress were found, it is be 
lieved that the measured residual ten 
sile stress of 80,000 psi is acceptable 
for sound electrodeposited chromium 

Residual stresses reported for chro 
mium deposiis range from zero up 
ward to the quantities noted in the 
foregoing, but data are not availabl 
to indicate the effects of 
variations on the fatigue strength of 
plated specimens 


Stoney 


such stress 


The fatigue endurance limit of both 
normalized and hardened SAE X4130 
steels were found by H. I 
(Ref. 9) to be reduced by chromium 
plating; the loss being greater for 
hardened steel. The endurance limits 
for steel of a given hardness decrea 


Logan 


with increased plating bath temps 
ture. Baking the plated specimens at 
temperatures up to 660 F, for the pur 
pose of removing any effects of hydro 
further reduced 
When the 


ture was increased to 825 F, the fa 


gen, their fatigue 


strength baking te ra 
tigue strength was increased but not 
sufficiently to restore the endur 
limit to that of the unplated hardened 
steel specimens 

Damaging effects of chromium on 
the fatigue strength of the plated steel 
are attributed to residual tensile 
stresses in the deposited chromium 
These stresses are shown to be in 
creased by low temperature baking 
but when baked at 750 to 825 F they 


are partly relieved 


anice 


Fatigue endurance limits of unplated 


and chromium plated steel specimens 


of various analyses, hardnesses, plate 


thicknesses. and current densities are 


Table Il—Residual Stress in Electrodeposited Metals 





| 
Metal 


| 
Bath 
Temp, 


Stress, 
psi 


| 
A 





Nickel 





zero 95 30 


26,000 tensile | 68 16 
Nearly 


zero 65 10 


4,099 comp 65 10 
Nearly 





Table I1l—Specimens Plated With Alcernating Current 
Superimposed Upon Direct Current 
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Metal 
Deposited 
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Nickel 8 
Nickel 4 











oo 122 10 22 
’ 122 10 35.7 
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Fig. 4 — Fatigue strength loss from chromium plated on three steels under 
different temperatures and current densities. Legion: A=130F and 200 amp 
per sq ft; B=130 F and 350 amp per sq ft; C= 160 F and 1000 amp per sq ft 


graphically recorded in Fig. 4, which 
rom Logan's original publication. 
The fatigue data shown in Fig. 1 
were obtained as a part of an extensive 
investigation conducted by Lea (Ref. 
1) to measure hydrogen penetration 
into metal cathodes and its effect upon 
the tensile and fatigue strengths of 
steel. He concluded that... ‘‘Hydro- 
gen in the cathode does not diminish 
the resistance to impact of mild steel 


1s 


and its effect on repeated stress seems 
of itself unimportant. Nickel plating 
... lowers the range of repeated stress 
but this is not apparently due to oc- 
cluded gases...it would appear that 
either initial (residual) stresses set up 
by the deposition or the discontinui- 
ties between the metals or, more likely, 
a crack which early forms in the de- 
posited nickel is the cause of the lower- 
ing of the repeated stress range.” 


Surface Vulnerability and Applied Loads 


It is well known that the state of 
residual stress in thin surface layers 
has a profound effect on the fatigue 
strength of repeatedly loaded machine 
elements and laboratory specimens. 
Surface residual compressive stresses 
induced by such processes as shot peen- 
ing, superficial rolling, nitriding, and 
carburizing increase the Ietigue 
strength of treated specimens. Con- 
versely, surface residual tensile stresses 
resulting, under certain conditions, 
from such processes as grinding, 
straightening, induction and flame 
hardening decrease fatigue strength. 

These effects have been shown to re- 
sult from the fact that all surfaces, re- 
gardless of uniformity of section and 
perfection of finish, are weaker in fa- 
tigue than sound sub-surface metal 
(Ref. 10) and that fatigue failures 


112 


can result only from tensile stresses 
(Ref. 11). It follows that the ten- 
sile stresses in the extra vulnerable 
surfaces from externally applied loads 
are reduced in magnitude by surface 
residual compressive stresses and the 
fatigue strength of the specimen is 
thereby increased. Surface residual ten 
sile stresses augment applied tensile 
stresses and thereby decrease the fa- 
tigue strength of the specimen. 

It is to be expected, therefore, that 
electrodeposited metals are harmful 
to fatigue strength in proportion to the 
magnitudes of the residual tensile 
stresses, and are beneficial in propor- 
tion to the magnitudes of the esidual 
compressive stresses. Such proportion- 
ality is an over simplification because 
other factors, among which are adhe- 
sion, relative yield strength, ductility, 


and the manner in which the tests are 
conducted, alter the effective increase 
or decrease in the applied tensile 
stresses. The foregoing simple state- 
ment, however, will with reservations 
serve our immediate purpose. 

The fatigue tests conducted by 
Blaklie and Davies, Tables I] and 
III, show that the damage caused by 
electrodeposited nickel decreased from 
28 to 7 percent when the residual ten- 
sile stress was reduced from 26,000 psi 
to 5,000 to 8,000 psi. They also show 
that when the residual stress in the 
plated layer was changed from tension 
to compression, as occurred in zinc 
deposits, the fatigue strength of the 
coated steel specimens was greater than 
the unplated specimens. 

To obtain additional information on 
the effects of residual stresses in elec- 
trodeposited hard metals, the Research 
Laboratories Division of General Mo- 
tors Corporation initiated a search for 
processes that would develop residual 
compressive stresses in plated nickel 
deposits. 

It was believed that several objec 
tives could be attained if means could 
be found whereby nickel could be con- 
sistently deposited in a state of resi 
dual compressive stress of controllable 
magnitude. It was expected that: 

A. The loss of fatigue strength that 
normally occurs in nickel plated ma- 
chine elements could be avoided, with 
the further probability that actual in- 
crease in fatigue strength would re 
sult. 

B. Beneficial effect on fatigue of 
compressively stressed plated metal 
would provide new evidence that resi 
dual stresses have a direct effect on the 
fatigue strength of metals 
base metal would not be mechanically 
altered by the plating operation, any 
resulting changes in fatigue strength 
could not be confused with effects 
of work hardening 

C. The resistance to rusting of 
plated steel surfaces could be im- 
proved by depositing the plated metals 
in a state of compression. The plated 
layers would be more dense, decreased 
porosity would be expected, and spon 
taneous (stress corrosion) cracking 
would be avoided. 

The cooperation of the Electro 
Chemical Department of the Research 
Laboratories Division, General Mo 
tors Corporation, was solicited in an 
investigation to determine the valid 
ity of the foregoing assumptions 

It was anticipated that in any rea 
sonable exploration of the many vari 
bles numerous tests would be required 
and, therefore, a necessary preliminary 
was the development of means for 
measuring residual stresses in plated 
metals. It was important that the 


Since the 
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method should be simple, inexpensive 
and sufficiently accurate to disclose sig- 
nificant differences in residual stress 
magnitude resulting from minor varia- 
tions in plating procedures. 

The measuring techniques that were 
used and the results of numerous plat- 
ing experiments have been reported 
in considerable detail by W. M. Phil- 
lips and F. L. Clifton (Ref. 12). Un- 
fortunately, the residual stresses as 
originally calculated and published 
were incorrect but the stress values 
given herein have been corrected. Al 
though the authors discuss the data 
from the viewpoint of decorative plat- 
ing, the experiments are sufficiently 
complete to serve as guides for those 
interested in structural uses of elec 
trodeposited nickel 


Residual Stress 
Varies Greatly 


The data given in Table IV, which 
are taken from the Phillips and Clifton 
report show how variations in Watts’ 
nickel bath affect the magnitudes of 
residual stresses in nickel when plated 
on steel. As a result of variations 
in bath composition, the residual stress 
is seen to range from a minimum of 
5,900 psi tension to a maximum of 
43,000 psi tension Significant stress 
changes also occur with variations in 
bath temperature and with the thick- 
ness of the plated layers. Note the 
great increase in residual stress when 
the bath was contaminated with iron 

Also taken from the Phillips and 
Clifton report are the data given in 
Table V except that stresses have been 
re-calculated to eliminate errors in 
the original publication. This table 
shows the residual stresses in nickel 
deposits from various proprietary 
baths. For commercial reasons these 
baths are identified by code letters 

The original engineering objective 
was to find means whereby residual 
compressive stresses could be devel 
oped in hard metal deposits. This goal 
was attained by nickel deposited on 
steel from the proprietary baths, C, D, 
E, F, H, and J, Table V, and by 
nickel deposited on phosphor bronzc 
from as many of these baths as were 
tested. 

The residual stresses in nickel de 
posited on steel from the proprietary 
baths, Table V, range from 70,000 psi 
tension to 9,700 psi compression for a 
total variation of nearly 80,000 psi 
As in the Watts bath, significant stress 
changes occurred with variations in 
bath temperatures. It is, —— im- 
portant to note that with baths A and 
B the residual stress increases as the 
bath temperature is reduced, while 
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agitation, except solution agitation in Test No. 28. 

Calculated stresses in deposit from Test No. 7; 10,400 psi when applied on 
on brass. 
deposits had good ductility except these obtained in Tests Nos. 35 and 


Table V—Residual Stress in Nickel Deposits from 


Note: Deposit thickness = 0.002 in.; Rec. ke-up = R 
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Calculated stress in deposit on brass from Test No. 5 was 51,000 pal. 





Table Vi—Procedure for 


Compressive Plating 


. Degrease 
Cathodic clean 3 minutes 
. Hand scrub with pumice 
. Cathodic clean 30 seconds 
. Water rinse 
Anodic treat in concentrated 
H,SO, at 6 volts for 1 minute 
. Water rinse 


1. Plate at 40 ump per sq ft for required time to deposit desired 
thickness. 1200 amp min per sq ft equals 0.001 in. of nickel. 
Rotate specimen to obsuin uniform plate thickness. 


SOLUTION A. 
composition: 
Single nickel salts, NiSO,° 6H,0.. 
Nickel chloride, NiCl, - 6H,O 


A bright nickel solution having the following 


40 oz/gal 

. .8 oz/gal 

: .£ oz/gal 

6. 125% by volume 
0.08 oz/gal 

0.8 oz/gal 





PH 3.5 to 4.8, temp 115 to 140 F 


SOLUTION B. A newer bright nickel solution that is easier 
to control. It will probably give results similar to that of 
Solution A. 





with bath ¢ With 
baths G and I, the residual stress de 
creases as current density is increased 

The Phillips and Clifton report 
shows that nickel deposited in a state 
of low tensile stress or in residual 
compression did not crack in the salt 
spray test as did specimens in which 
the residual tensile stress was relatively 
great. The tests were not, however, 
sufficiently numerous or varied to de 
termine whether corrosion resistance 
increases with the magnitude of the 
residual compressive stress as was ex 
pected. This probability remains to 
be explored 

It was not possible immediately to 


the Opposite is true. 


Note: With Soluticn B, residual compressive stress of 5,400 psi has 
been measured. 


conduct fatigue tests at the Research 
Laboratories Division, General Mo- 
tors Corporation, to determine the ef- 
fects of residual compressive stresses 
in nickel deposits on steel specimens 
It was learned, however, that a U. S 
Government Laboratory was conduct 
ing a series of tests to measure the 
extent of fatigue damage resulting 
from nickel plating and the effect of 
shot peening specimens after plating 
and the base metal before plating 
Shot peening after plating had pre 
viously (Ref. 13) been found effec- 
tive in restoring fatigue strength to 
steel specimens plated with tensile 
stressed hard as well as soft nickel 


Controlled Stress in Nickel Deposits 


The Research Laboratories Division, 
General Motors Corporation, offered 
to nickel plate two groups of fatigue 
specimens for tesis by the govern- 
ment laboratory. The plating would 
be so controlled that the nickel de- 
posits on one group would be resid- 
ually stressed in tension and on the 
second group would be residually 
stressed in compression. This offer 
was accepted and specimens ready for 
plating were supplied 

The procedure that was selected for 
plating the first group of specimens 
developed residual tensile stress of 
25,000 psi, and the process used for 
the secend group developed 6,000 psi 
residual compressive stress. The plated 
specimens were returned to the gov- 
ernment laboratory where they were 
fatigue tested in comparison with non- 
oated, fully polished specimens of 
the same base steel. The results of 


ll4 


these tests are shown in the replotted 
S N diagram, Fig. 5. The endurance 
limit of the polished base steel was 
found to be 45,000 psi, which dropped 
to 29,000 psi when plated with the 
25,000 psi tension stressed nickel 

In contrast to this loss of 35 per 
cent, the specimens plated with nickel 
stressed to 6,000 psi compression a 
tually indicated a gain in strength. The 
indicated gain, however, is well within 
the range of experimental error and, 
until more data are available, it should 
be assumed that these compressively 
stressed nickel plated specimens are 
approximately equal to the polished 
base steel. 

Although these controlled stress 
tests or similar tests should be repeated 
to establish more definitely the varia- 
tions in the fatigue strength of the 
three kinds of specimens, the differ 
ences shown between tensile and com 


residual stress are sufficiently 
great to justify the conclusion that 
fatigue strength of nickel plated speci- 
mens is directly affected by the state of 
residual stress in d leposited nickel 

The procedures given in Table VI 
ed for cleaning and nickel plat- 
ng the fatigue specimens having resid- 
ual compressive stress of 6,000 pounds 
per square inch 

It is important to remember that the 
fatigue comparisons shown in Fig. 5 
were made with specimens in which 
the base steel was fully polished. It 
has been shown (Ref. 10) that pol- 
ishing induces residual compressive 
sufficiently great (possibly 
15,900 to 20,000 psi) to increase the 
itigue limit of rotating beam steel 
specimens 10 to 15 percent 

It would therefore not be expected 
that the fatigue strength of polished 
steel specimens plated with nickel 
would be appreciably increased by 
plating until the retained residual (See 
Ref. 10 for definition of “retained 
residual stress”) compressive stress in 
the nickel coat exceeds the retained 
residual compressive stress induced by 
the polishing. It is not probable that 
this condition prevailed in the speci 
mens plated with nickel stressed 6,000 
psi in compression unless the yield 
strength of the nickel coat exceeded 
the yield strength of the base steel 

Since under reversed loading, much 
of the residual compressive stress may 
be lost by compressive yielding, it is 
desirable to coat the surface of the 
base metal ‘vith a deposit having a 
high e'‘astic limit, as well as good 
adhesion and high residual compres- 
sive stress. A coat that possesses these 
qualities need not have much ductility 

Effectiveness of the residual com- 


pressive 


were us 


stresses 
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Nominal stress, ps: 


pressive stress in plated metal is lost 
unless the bond to the base metal is 
strong enough to support the stress 
at the junction of the two metals 

In the experiment conducted by the 
Research Laboratories Division, Gen- 
eral Motors Corporation, the maxi- 
mum residual compressive stress ob- 
tained was 9,700 psi. Since this result 
was, presumably, an accidental char- 
acteristic of one of the proprietary 
baths, it is probable that residual 
compressive stress of greater magni- 
tude can be induced by nickel baths 
developed for that specific purpose 
With strongly Senden nickel having 
residual compressive stress of 15,000 
to 20,000 psi, and high yield strength, 
it should be possible to improve greatly 
the fatigue strength of machine ele 
nents by nickel plating 

The desirability of high yield 
strength and high hardness suggest 
that, if chromium can be plated in a 
state of high residual compression to 
gether with high bond strength, it will 
De superior to nickel for rebuilding 
and fatigue strengthening purposes 
Although no efforts to obtain com- 
pressively stressed chromium are 
known, this field may have been neg 
lected because research along this line 
he fatigue strength of machine ele 
1as not seemed important 

In rebuilding highly stressed ma 
chine parts by electroplating, the sign 
and the magnitude of the residual 
stress in the deposited metal should 
xe determined. For this purpose a 
measuring technique similar to that 
Jeveloped by the Research Labora- 
tories Division, General Motors Corpo- 
ration, is recommended. At least one 
measuring specimen should be plated 
n the same tank with each ma- 
chine part and the conditions of plat 
ing as nearly identical as possible 
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Fig. $ — Fatigue strength of steel plated with controlled stress in nickel deposit. 


Mechanical Prestressing 


Although electrodeposited coatings 
that are residually stressed in compres 
sion are more desirable for structural 
purposes, including protection against 
corrosion, it is possible to avoid much 
of the loss of fatigue strength result- 
ing from coatings that are residually 
stressed in tension. Since fatigue 
failures occur only from _ tensile 
stresses, the extension of cracks formed 
in the plated metal into the base metal 
can be prevented by inducing residual 
compressive stress in the surface of 
the base before plating. Prestressing of 
the base metal can be accomplished by 
shot peening, superficial rolling, and 
other mechanical and thermal treat- 
ments 

The results of prestressing rotating 
beam fatigue specimens by shot peen- 
ing prior to chromium plating are 
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Fig. 6 — Comparison of fatigue strengths of ur-coated, chromiam plated, shot 


peened, and peened and 
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chromium plated steel rotating beam specimens. 


Effective 


shown in the S N diagram, Fig. 6 
This diagram has been replotted from 
data obtained from the same govern- 
ment that reported the 
tests shown in Fig. 5. The four 


! 
laboratory 


plotted 


| curves show 

(a) Curve labeled “Not Plated’ is 
the same as the similarly labeled curve 
in Fig. 5 and represents rotating beam 
fatigue strength of fully polished base 
steel 

(b) Curve labeled ‘Chrome 
Plated” shows the fatigue strength of 
fully polished base metal after plating 
with chromium 

(c) labeled “Shot Peened” 
shows the fatigue strength of the un- 
plated base steel after shot peening 

(d) Curve labeled “Peened and 
Chrome-Plated” the effect of 
induced residual compressive stress in 
the base steel that was shot peened 
before the chromium was deposited 

These curves show that the fatigue 
strength of specimens plated after 
peening is greater than that of the 
fully polished base steel but not as 
great as that of the peened but un- 
coated base metal. Prestressing is seen 
to have increased the fatigue strength 
of chromium plated steel 35 percent. 

The same government laboratory 
also reported a similar series of tests 
in which nickel (not plated by the 
Research Laboratories Division, Gen- 
eral Motors Corporation) was used in 
place of chromium. The data are re- 
plotted in Fig in which similarly 
labeled curves represent the same con- 
ditions as rihed for Fig. 6 
Note however that the “Shot Peened” 
curve of Fig. 6 is not shown in Fig 
7, but a new curve is added: 


(e) Curve labeled “Nickel Plated 


Curve 
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are 1e¢ 


115 





and Peened"’ shows the effect of shot 
peening the specimens after instead 
of before they were plated. 

It is seen that prestressing by shot 

ning has more than doubled the 
fatigue strength of the nickel plated 
specimens. The loss of strength (60 
percent) of the unpeened plated spe- 
cimens as compared to the polished 
base steel, however, is the greatest 
known to the author. The magnitude 
of the residual tensile stress in the 
plated nickel was not given but, pre- 
sumably, it was much greater than the 
25,000 psi of the equivalent curve of 
Fig. 5, which shows a loss of 37 per- 
cent. 

Perhaps it is the effects of high resi- 
dual tensile stress that prevented as 
great a strength recovery (41,000 psi) 
of the peened and plated specimens, 
Fig. 7, as that (56,000 psi) which oc- 
curred in the Fig. 6 equivalent spe- 
cimens. 

Shot peening of the specimens of 
Fig. 7 was performed by the Research 


Laboratories Division, Genera) Motors 
Corporation, using 4 in. polished 
steel bearing balls at a velocity to give 
an intensity of .006-.008A2 as meas- 
ured by the Almen standards. Smooth 
steel balls were used to avoid, as far 
as possible, damaging the peened sur- 
faces by cuts and bruises, which often 
occurs when using commercial grades 
of chilled iron shot containing rough 
and fractured particles. Saathes ir- 
regularities caused by shot peening re- 
duce the fatigue strength of specimens 
to the same extent as similar stress 
raisers from other causes. 

In many applications, it will be 
found desirable to prestress by super- 
ficial rolling rather than by shot peen- 
ing. Rolling can develop residual com- 
pressive stress of — magni- 
tude and surface roughening can be 
thus avoided. In an O.S.R.D. report 
(Ref. 14), tools suitable for super- 
ficial rolling of various shaped sur- 
faces have been illustrated and briefly 
described. 


Laboratory ‘Lests Often Misleading 


Whether prestressing is induced by 
suitable piating processes or by mech- 
anical operations before or after plat- 
ing, the effectiveness of the residual 
stress in increasing fatigue strength 
cannot be measured by arbitrary 
repeated loading schedules. Preferred 
laboratory fatigue specimens apply re- 
versed loads of equal magnitude 
whether the tests are in bending, tor- 
sion, or push-pull. Specimens sub- 
jected to reversed stresses lose sub- 
stantial parts and sometimes all of the 
compressive residual stress by com- 
pressive yielding (Ref. 10) of the 
surface or tensile yielding of the core 


The result is loss of fatigue strength 
in as great or greater proportion than 
the loss of residual compressive stress. 

Few machine parts operating in 
normal service are subjected to re- 
versed loading. Among the parts on 
which the load is reversed, plus and 
minus loads of equal magnitude are 
rarely found. The true effectiveness 
of prestressing treatments applied to 
machine parts can only be found by 
actual service use of the treated part 
or, less accurately, by a laboratory test 
in which the machine part is sub- 
jected to a loading schedule similar 
to that which occurs in normal service. 
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Fig. 7 ~ Comparison of fatigue strengths of uncoated, nickel plated, peened 
and nickel plated, and nickel plated and peened steel rotating beam specimens. 


A reasonably reliable laboratory 
test loading schedule requires that the 
normal service loads have previously 
been determined by suitable strain 
measuring instruments. For critical ap- 
plications beware of “‘simulated serv- 
ice” loading schedules. Such tests when 
not supported by actual measurements 
and service experience will often serve 
only to deceive the experimenter. Un- 
proved simulated tests should be re- 
garded as counterfeit tests. A large 
percentage of laboratory tests fall into 
this category. 
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Electrical Connectors 


For Equipment Power 


And Control Circuits 


Quick coupling connectors add flexibility to equipment and simplify manufacturing and 


maintenance. Here are the factors involved in their selection as outlined by the applica- 


tion engineering staff of the Scintilla Magneto'Division, Bendix Aviation Corporation. 


THERE ARE TWO BASIC CLASSES of- 
plug-type electrical connectors; an in- 
expensive commercial type, which is 
adequate when only two or three 
leads are required, when a relatively 
high voltage drop across terminals 
can be tolerated, and when no unusual 
conditions will be encountered in serv- 
ice; and a precision-type connector, 
which is a highly engineered device 
that is available with from 1 to 46— 
or more—contacts. These latter de- 
vices have a voltage drop across termi- 
nals less than the drop across an equiv- 
alent length of wire; are made with 
pin tolerances of +0.0001 in.; and 
are designed to withstand severe ex- 
posure to dust, moisture, grease, vibra- 
tion and heat. 

Like precision hydraulic couplings, 
these electrical connectors were first 
applied in large numbers in aircraft 
to permit quick connect and discon- 
nect of electrical accessories. Since 
than, applications have been broad- 
ened to include industrial equipment 
such as machine tools, commercial 
equipment such as floor sanders and 
business machines, and all types of 
military equipment for marine, ord- 
nance, and aircraft use. 


Selecting the Right Connector 


In selecting a connector, the first 
requirement to consider is the num- 
ber and size of contacts. The second 
is the size and shape of shell and type 
of auxiliary fitting that should Pe 
used. And lest but equally important 
are the special electrical or mechan- 
ical features that are necessary for 
satisfactory operation in service. 


NUMBER OF CONDUCTORS AND CON 
TACT SizE: As previously stated, the 
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number of conductors for a connector 
may vary from 1 to 46. If production 
volume is sufficient, there is no reason 
why units with a large number of 
leads cannot be designed and manu- 
factured, but usually it is more eco- 
nomical to split the wires into two 
or more groups, using a standard 
connector for each 

Each connector is designed for a 
specific operating voltage, and the 
contact size naturally depends on the 
amount of current that must be han- 
dled at that voltage. Frequently, there 
are several different pin sizes on each 
connector: Large sizes to handle the 
main power supply, intermediate sizes 
for power supply to auxiliaries, and 
small sizes for signal and control cur- 
rents. The current capacity and volt- 
age ratings standardized by AN speci- 
fications for various contact sizes and 
contact arrangement is given in 


Table I. 


INSULATION RESISTANCE OF INSERT: 
Since precision type connectors are 
widely used by the military, the in- 
sulating material also generally fol- 
lows AN specifications. In broad 


terms, these require that the material 
have a dielectric strength of 100 
volts per mil. Actually, the syntheti 
neoprene rubber that is used by some 
manufacturers is superior to this. For 
example, the Bendix material has a 
resistance of 300 maximum volts pet 
mil. In practice, the voltage rating 
on connectors is far under this max 
imum limit 


CONNECTOR RECEPTACLE AND PLU« 

Type of receptacle and plug is another 
variable in connector selection, Fig. 1 
The wall connector is designed specif 
ically for flange mounting on bulk 
heads and partitions and can be pro 
vided with accessory devices such as 
gaskets to obtain better radio shield 
ing and moisture resistance; rubber 
grommets to prevent wire bending 
breakage and entrance of foreign 
matter; and cable clamps or elbows 
to give mechanical support to the 
wires. The line connector is similar 
in design but has no flange; it is used 
specifically to provide a disconnection 
in a line where no mechanical support 
is available. The box receptacle is 
similar to the wall type but is un 


Table I—Electrical Contact Data 





AN 
Voltage 
Drop 


Rated 
Contact | Current 
Size Amperes 


AN 


Service 


Inst 
A 
D 
E 
B 
Cc 


Effective Mechani 
Creepage cal 
Distance Spacing 


Nom Nom 


Limiting Operating 
foltage at Sea Level 


DC AC rms 








Fig. 1—Standard types of precision receptacles and plugs; (A) Wall mounted receptacle for bulkheads and 
partitions; (B) line receptacle for line disconnection; (C) box receptacle for equipment housings which is 
similar to the wall mounted type but unthreaded on the back; (D) straight plug; and (E) angular plug. 


' 

threaded on the back and generally 
is not used with accessories. The size 
of any of these shells is designated 
by the size of the coupling thread in 
sixteenths of an inch 

Insofar as plugs are concerned, it 
is necessary for the designer to note 
only two items not previously men- 
tioned: Whether a straight or angular 
type plus is required, and whether 
the p th 


ug or the receptacle shell is to 


carry socket contacts. 
There is some difference between 
shells and plugs for moisture en 


service and those for standare 
erating conditions. Standard units 
usually are die cast and have a flat 
seat between the plug and receptacle 
The other type is fully machined 
from bar stock or forgings and has a 
ball and cone seat to provide line 
contact. - 

This latter construction also is used 
for pressurized connectors and for 
radio shielding under severe condi 
tions. For example, the Bureau of 
Ships specifies a ball and cone seat 
whenever radio shielded units must 
be provided. However, in other ap 
a, a long tapered seat can 

used, and for normal service, a 
gasketed connector of the standard 
type is satisfactory 


op 
t 


Specific Requirements 

Besides the more obvious electrical 
and mechanical requirements, a con- 
nector often must withstand special 
conditions that will be encountered 
ii service. Military specifications re 
quire that they 

1. Resist the effects of vibration 
and temperature, and withstand re 
peated assembly and disassembly 

2. Resist submersion in water or 
other fluids 

3. Withstand pressurization and at- 
mospheric corrosion 

nder any of these conditions, 
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the electrical connector has to insure 
continuous operation, a minimum volt- 
age drop in the circuit, and high di- 
electric quality in the insert material. 


VIBRATION: The simplest way to indi- 
cate vibration resistance is to quote 
from military specification Mil-C- 
5015. 

“The apparatus shall consist of a 
suitable device or devices for mount 
ing and vibrating items of equivalent 
mass linearly through the following 
ranges: 

1. 0.100 inch double amplitude 
(total excursion) from 5 to 10 cycles 
per second. 

2. 0.060 inch double amplitude 
from 10 to 60 cycles per second 

3. 1lg vibratory acceleration from 
60 to 75 cycles per second. 

4. 15g vibratory acceleration from 
75 to 100 cycles per second. 

5. 20g vibratory acceleration from 
100 to 500 cycles per second 

6. 50g vibratory acceleration at 150 
cycles per second 

“The test specimen — shall be 
mounted on the apparatus in a posi 
tion dynamically similar to the most 
severe mounting likely to be used 
in service. Resonant frequencies of 
the specimen or component parts shall 
be determined by varying the fre- 
quency of applied vibrations slowly 
through the specified frequency range 
This procedure shall be followed suc- 
cessively for vibration applied along 
three mutually perpendicular axes of 
the test specimen. If resonant fre- 
quencies are encountered, the speci- 
men shall be vibrated along three 
mutually perpendicular axes of the 
test specimen. Whenever practicable 
the functioning of the test specimen 
shall be checked concurrently with the 
Operation of scanning the frequency 
range for resonant frequencies. If 
resonant frequencies are encountered, 


the specimen shall be vibrated along 
three mutually perpendicular axes for 
4 hours. The specimen shall then be 
vibrated for 50 hours along each of 
its three mutually perpendicular axes 
at an applied force of 50g and a fre 
quency of 150 cycles per second. The 
specimen shall be functioning in ac- 
cordance with the provisions of this 
specification during the entire test 
period whenever practicable. There 
shall be no failures of material or 
broken cables within the connector 
as the result of this test. There shall 
be no evidence of failure of the con 
tacts to maintain electrical continuity 
during this test.” 

Perhaps the entire subject of vi- 
bration can best be summed up by 
stating that standard connectors have 
withstood service on trans-atlantic 
aircraft for 600 hr without failure 
under vibratory conditions much more 
severe than are likely to be encoun 
tered in ordinary industrial equipment 
Usually, the weak point from th« 
vibration standpoint is the soldered 
joint between the connector contac 
and the wire. Some types of solder 
less connectors are available and for 
severe service, should be investigated 


PRESSURIZATION: The Army and 
Navy have been interested in pres- 
surization because of the desire to fly 
at altitudes where life will not be 
sustained unless pressure is provided 
equivalent to that of sea level, or 
thereabouts. There are other reasons 
for pressurization. One engine manu- 
facturer uses meter equipment which 
requires that a connector be mounted 
on the housing. The housing has 5 
psi oil pressure behind it and operates 
at a temperature of 180 F. A pres- 
surized connector is an absolute neces- 
sity for an application of this sort. 
The synthetic rubber used in the 
insert inherently is a good sealing 
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Fig. 2—Two special types of precision clectrical connectors: (B) Slave receptacle for heavy duty vehicles 
especially adaptable when dust and dirt are present; and (A) quick disconnect plug and receptacle, which 
in an emergency can be disconnected by a pull on the lead. This latter connector is designed for heavy vehicles. 


medium. The cost of pressurized con- 
nectors of this type is appreciably 
below those actually sealed by fusing 
glass or ceramic materials to contacts 
and metal shells 


CORROSION RESISTANCI The alu 
minum shells on connectors and plugs 
can be finished in any of several ways 
Standard units are electroplated, usu 
ally with a cadmium plate, but 
can also be 


' they 
finished by a chemical di 


anodized, varnished, or 


P 
TEMPERATURE: Precision connectors 
usually are rated for operating tem 


peratures between 67F and +185F 
The reoprene insert material is not 
affected by thermal cycling in this 
range. In addition, flame barrier 
connectors can be provided which 
will withstand direct exposure to an 
open flame of 2,000 F for 5 minutes 
without permitting flame passage 
There are, of course, many other 
specifications that comnectors must 
meet when designed for miiitary us¢ 


but details of these are beyond the 
scope of this article. In addition, 
strictly special connectors, Fig. 2 
can be obtained for many unusual 


service conditions. The point is, 


however, that precision connectors of 
any type can be used for 
ranging from 
machines to 
automatic 
being 

1. Simplified manufacture and re 
pair, individual parts 
prefabricated, wiring can be pre 
formed, and defective components can 
be quickly removed from a system 

2. Increased safety 
nents can be easily 
case of fire or explosion 

3. Improved appearance 


wiring is grouped at one | 


equipment 

iM?) 

control panels on 
I 

aircraft accessories of 


computers, the advantages 


since can be 


since compo 


disconnected 


since 


iocation 





Bureau Tests Special Lubricants 


STATIC FRICTION TESTS Of a 
of relatively new special 


in combination witk 


numpet 
lut of 
ubricants 
various metals 
have recently 
National 
effect of 


1 
metal 


} ! ] + > 
been completed at the 
Bureau of Standards The 


metal composition and 


sutface finish oa sta 
was also investigated in the 
these studies 

Static friction 
dices of the ease with which one of 
a pair of metal surfaces (lubricated, 
in the present case) will start to slide 
in relation to the opposing surface 
While low static friction is desirable 
in many applications, it cannot be 
taken as an indication of over-all lu 
bricant efficiency 

Some 20 special lubricants, prin- 
cipally chlorinated and fluorinated hy 
drocarbons with and without various 
additives, were tested. Additives in 
vestigated included graphite, molyb 
denum disulfide, zinc oxide, boron 
nitride, and an oxidized petroleum 
compound. An SAE 10 mineral lubri- 
cating oil was used as a reference or 
basis of comparison. Metal surfaces 


coemhcients are in 
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sed in various combinations for the 
tests were stainless steel, carbon steel, 
ist iron, aluminum alloy, and chro- 
mium plate. An inclined plane test 
apparatus of conventional design was 
ised 
static friction shown 
in general, by test lubricants contain- 
ing molybdenum  disulfide—closely 
followed by a mineral lubricating 
grease, dry molybdenum disulfide, and 
a fluorinated hydrocarbon with graph 
ite additive. Lubricants for which the 
most favorable data were obtained 
showed static friction about 50 to 60 
percent less than the SAE 10 refer 
ence oil. A lubricant containing an 
oxidized petroleum compound, and 
one containing a silicone grease, gave 
slightly less friction than the SAE 10 
oil. Higher friction than the refe: 
ence oil was shown by the chlorinated 
and fluorinated lubricants without ad 
ditives, and by the remaining special 
lubricants. 

Some of the metal combinations 
used ranked about the same in friction 
relative to other metal combinations, 


Lowest was 


regardless of the lubricant with whicl 
they were tested. In the 
tain metal combinations, on the othe 
hand, the relative rank of the com! 
nation depended to a much 
extent on the lubricant used 
Certain 


case of cer 


heat-treated stainless ste 
combinations showed, with most lubr 
cants, the lowest friction values. With 
a few lubricants, a chromium-plated 
rider on a heat-treated stainless steel 
plate gave low friction values com 
parable to those for the stainless steel 
combinations, Dependence of relative 
friction rank on the lubricant used was 
especially great in the case of an Alcoa 
214 plate used with either a chro 
mium-plated rider or a stainless steel 
rider, and also for the combination of 
a 1050 steel rider and a cast iron plate 


Each of 
high in friction when used 


these combinations ranked 
with or 

} hit | hen 
lubricants, but low wher 
lal 


iupT1 


or more 
tested with other ants 

Polished surfaces sliding on lapped 
surfaces tended to give lower friction 
and variation 


faces sliding on 


ground 
ground 


less than 
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Cooling system-Engine-driven centrifuge! pump forces water through 
transmission and engine coolers to ine bioch and heod Af I8OF 
volve by- posses water through roof radiator and beck to tank. 


Torque Converter Ups Efficiency 


As the acceptance by the railroads of 
the multiple-unit diesel locomotive has 
grown, so has the interest in self-con- 
tained commuter trains. One reason is 
the Budd Company's RDC (Rail Diesel 
Cat) which appears to be one solution 
section ZZ to railroad passenger traffic prob- 


lems—close scheduling of long trains 





over a short haul at reduced cost per 


mel mile. Cost per mile of a five-car RDC 
Oil bath 


~~gir cleaner train is less than 40 cents per car, while 
that of a steam locomotive with two 





Air and exhowst systems~Combustion air is drawn from roof cars is $1.80 per mile. This cost reduc 
through oil-bath cleaner to engine by an engine-mounted 
centrifugal blower. Exhaust is through stainless steel silencer. 


Oieset 
ie Diesel hydraulic 
Therma! Efficiency Comparison eigetric 4 Operating Cost Breakdown 
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tion can be attributed largely to the 
fact that the loaded weight of the 90- 
passenger RDC is about the same as for 
an empty 56-passenger mainline coach. 
Two General Motors diesel engines 
totaling 550 hp power the RDC. Slung 
under the car floor at 20 deg from the 
horizontal, these power plants drive 
one axle in each truck through a 
hydraulic torque converter and gear 
box. About 12,000-Ib is thus saved 
when a comparison is made with 


engine-generator-electric motor cars. 
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Fuel system-Single 250 gol tonk serves both diese! engines 
Stondard strainer, filter ond engine-driver pumps ore used 


THE RDC TRUCKS are 4-wheel, 
single equalizer, single bolster, swing 
I r type equipped with coil bolster 
qualizer springs, and both longi 
idinal and transverse stabilizing rods 
save weight, the truck frame has 
no end transoms, made possible by 
ibsence of clasp brake rigging. Shock 
absorbers snub vertical bolster mo 
tion. Assembly is built up from steel 
plates, shapes and alloy steel castings 
welded together. The equalizers are 
drop forged alloy steel I-beams that 
are 45 percent lighter in weight than 
onventional rectangular bar equal 
izers. Each brake cylinder operates 
tongs that clamp composition brake 
shoes against a cast iron brake disk 
bolted to the hub of each wheel 


por 
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Unit Diesel Rail Car (continued) 
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\NSMISSION CONSISTS) OI element 
l GM onverter with two sets of 
sled irs for forward and reverse 
two transmissions can be 
he forward gear train 
reverse gear train sex 
trains is to allow prope: 
enter with reference to 
lrive. The lock-up clutch s 
s housing, permits shifting 2 spared 
lraulic to direct mechanical $ 
rb and stators are pre 
ion cast in alut is attached to the engine 
flywheel so that these ef rs enclose the converter 
} 


; input purn¢g 
if Con a TO Ing ho Ising 


the ransmission 


lrive. Converter 


Clutch pressure 
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hr 
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20C 400 
Engine speed, rpm 


1600 


EACH OF THE TWO GENERAI 
two-cycle, six-cylinder diesel 
maximum power of 275 bhp at 1,800 rpm. Bore is $ 
in.; stroke, 5.6 in 660 cu in.; and 
compression 18:1. An electric throttle control 
is mounted on the engine governor and connected 
electrically with a ion controller in the cab 
Position OFF allows the engine with all trans- 
clutches disengaged; N permits engage- 
ment of clutches with no change in throttle; positions 
No. 2 and N 3 are part throttle adjustments com- 
pletely independent and unaffected by the governor 
(usually set for approximately 4 and % power); and 
position No 4 is for full throttle. A two-hour engine 
change is made possible by the of quick discon- 
nects for all engine services, simple attachment of the 
power unit to car body, and dolly for handling 
the power unit. Q fire hose 

disconnects in the 


ck di 
type water connections 
fuel iines, toggle clamp connectors for air and exhaust, 
and plug type electrical connectors. Three-point rubber 
h the ind transmission 
are made 
ind the third is 
inder a bracket attached to the 
lolly rid rollers 


Goly Ter 


MOTORS ¢@1)W 
engines is rated at a 
displacement 
ratio, 


ve-posit 
to 1 ile 
mission 


1 special 
sconnects consist of 


, 
self-sealing 


suspension is used to attac 
unit to the Two of 
by bolts at 


engine 
car the connections 
the 
a stirrup that swings 


the 


transmission hangers 


front of engine. Th three 


on 


CURVES AT LEFT show hird, two-thirds and 
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full-throttle performance of GM 6-110 diesel engine 
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OIL FROM THE INPUT PUMP goes to the lower valve 
body and is regulated at 115 to 125 psi for forward and 
I relief valve 
when in neutral or converter drive. Excess oil from this 
clutch regulated in the converter circuit at 60 
to 70 psi by the second spool valve. Bleed-off from this 
converter valve is metered at 12 to 15 psi by the lubri 
ition valve. During shifts forward or 


reverse clutches by the spool-type pressure 


valve 1S 


regulator into 
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reverse gear, clutch pressut ps momentarily to about 
50 psi and the accumulator valve outlet port is closed 
After the clutch piston engage ltiple-disk clutch, 
oil pressure increases and the accumulator valve shuts off 
oil flow except for the small amount passing through 
metering holes in the valve. As the clutch engages, ac- 
back to original position, thus, 


softening t ng 


s the 


cumulator valve continues 


with the metering action igement 





PRODUCT DESIGNS 





Panoramic 
Camera has 


Electronic 


Controls 


By precisely synchronizing the move- 
ments of a 90-lb scanning prism and an 
18-in.-wide strip of photographic film, 
a new aerial reconnaisance camera will 
reproduce from an altitude of 40,000 ft 
detailed ground patterns that stretch 
from horizon to horizon. This transverse 





panoramic camera has a five element ra 
CAMERA HEAD and film spools are mounted in light-tight compart 


i8-in. focal length lens that is twice the ; 


ment within fuselage of airplane. Camera barrel extends between floor 
, 


and skin of plane, and prism rotates in blister in plane's belly. Remote 
plane travels over a given terrain, the control panel is outside dark room where operator sets controls 
twin dove prism rotates across the line 

of flight through a 180-deg arc and, with 

the lens system, “wipes” the image onto 

the film as it is pulled over a 2-in.-wide 

slit. Prism and film drive rollers are 

driven through a series of toothed rub- 

ber-and-fabric belts from a main drive 

motor. A third belt take-off at the rear 

of this drive actuates a compensator 

mechanism that shifts the film plane to 

allow for drift of the image caused by 

the forward motion of the plane and 


size of many now being used. As the 





position of the prism. Once the camera 
is focused, and set for altitude and 
ground speed, electronic servo systems 
controi the camera remotely. According 
to the makers, Perkins-Elmer Corpora- 
tion of Norwalk, Connecticut, an area 
as large as the state of Pennsylvania can 
be photographed in less than a day on 
a single roll of film. 

The new camera was developed in co- 
operation with the Photographic Labora- 
tory of the U. S. Air Force at Wright ; : ; ‘ : 
Field, Dayton, Ohio. Dr. James G. Baker FILM ACCELERATING MOTOR drives second clutching roller (behind 

: = aa x : . roller shown) and brings film up to speed at start of scan. 2-in. focal 
of Harvard University proposed and de- a 1 Ser Is . ; ; 1000 
: : plane slit 1s adjustabic \ ¢ » 1 

veloped the lens system, and adapted it Minus” blue or red 


for use in the camera. conditions prev ling 
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TAKE-OFFS at rear drive unit actuate drift compensator and intervalumeter at 20 rpm, scan roller at 1,200 rpm and 
prism drive at 10 rpm Focal plane assembly is mounted in four corner trunnions and oscillates 
normal to surface of film. To seal out light from the camera head, nylon | 
drive belt enters and leaves t 


round a center lir 
rushes are used at the points where the prism 
he camera head. A skirt in the floor mates with the 


Voriable width slit ~~. 








(constantly 
driver) 


reduce control shaft 


Over running 
clutch 
‘-. 46” f 8.0 lens Toke-up loop 











Scanning prism 
“ (double dove) 


Toke-vp 
S ‘s a trip orm 
+ Direction . 
of flight 


© Limit switch for 
stopping toke-up spool 








SCHEMATIC of camer ptics and mechan FEED MOTOR controls re feed Motor speed 
ism in which accuracy requirements of prism 1S maintained by d-c thyratron and computer in control panel Indu 
ind scan roller velocit are better than 0.1 tion type torque motor p rollers m¢ 
percent to imsure precis ynchronization of film. When film loop 

+ 


mace and film movemen 


motor nd r¢ 1 systety 
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PRODUCT DESIGNS 


Panoramic Camera 


(Continued) 


DRIFT COMPENSATOR controls oscillatory 
motion of focal plane to cance! out error 
due to forward motion of the plane. Ampli- 
tude of oscillation is varied remotely by 
position servo as function of ground speed 
and altitude 

Speed/altitude 

correction factor 


(adjustab/e) 
; Adjustable fulcrum 


@ec cal = (c) 


a 
Rocking lever-~ 














Driven 
eccentric-20 rpm Connecting 
“ink on 


Trunmion rocewoy 
Rollers (4) 





TT 
“ 
t 


Rollers (4) 

















POWER UNIT contains two-speed, gov 
ernor-controlled motor and belt transmission 
Two-stage belt reduction drives flywheel and 
output shaft for scan rollers. Flywheel ro 
tates prism through five stages of belts and 
drift compensating linkage through gears 


Belt 
tensioning 
idlers (4) 


Film footage 

sensing arm (retracted) 
FILM IS PULLED OFF SPOOL BY feed rollers and piled up below 
ready to pass through camera. Sensing arm actuates potentiometer 
transmitter unit which gives remote indication at panel of amount 
of film remaining on spool. Brakes are spring engaged and solenoid 
released Stationary drag brake prevents spool from coasting after 
sufhcient film for a single scan is pulled off spool 


SPOOL RIDES on two support bearings and is prevented from hop 
ping out of this cradle by the hold-down bearing movnted in hinged 
arm. Torque motor turns take-up _ through two drive wheels that 
bear on the spool rims. Cooling blower and motor are integral with, 
though independent of, spool torque motor 
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Complex Phenolic Case Easily Molded 


By designing the four molded phenolic parts that make up the case and lens housing to perform sev- 
eral static and dynamic functions, the*Port-A-View 35 mm slide projector requires only 18 fasteners 
in a total of 77 parts. Unit is easy to assemble, economical to fabricate, weighs only four pounds 


and measures 2{ by 6} by 10} in. 


Each of the two slide compartments holds 36 slides, each 


of which is magnified 4.8 times. Styling and engineering of the Port-A-View are the work of Lippin- 
cott & Margulies, Incorporated, and its manufacture is by the FR Corporation, also of New York. 


Reor projection screen 


Cie cast grille 


Stamped louvers- 





{rodius. - 
sphericol 


mirror 


Roy troces 


Light cutoff 
switch button 








Filament 





Lk he 


EACH SLIDE is pushed into position by 
e changer arm and ejected as the 
slide slips into view 


next 
guides 
such as the 
yne at the front right corner of the grille 
insure proper functioning of the 


mechanism and prevent jamming 
| 


Flat springs 
ind integral cam projections 


housing 
changer 
should a slide be bent or warped. As the 
raised, 50O-watt 
grille lights, just as 


over is ac-de lamp under 


in a refrigerator 


OPTICAL SYSTEM includes the 
spherical reflector at left, 50-w light 
source, two optical condensers, color 
corrected projection and the 
front-surfaced mirror at right. Image 
appears on plastic-and-glass laminated 
rear projection screen in the 
Though the lower case molding is 
complex, several special features are 
obtained without the use of 
action molds, floating cores or in 
serts. Slot under the transverse parti 
tion is molded from below to permit 

slide followers to pass un 

der this wall. Louvers at 

left and frame for the front 

surface mirror are formed 


lockouts with cores 


lens 
cover 


cam 


by side 
I 


rom both halves of the dic 


2nd condenser 








plone 
50 w-bulb 


Power receptocie 
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~ \Tronsverse 


portition 


Triplet proyection lens 
(1/33 50mm focal length) 
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TWO LEVERS at knee level control main air blast 
and window The 16}-by 23-in 
side openings, one on each side, permit conversion 
of the unit to automatic line processing by routing 
1 conveyor system through the cabinet of the blaster 


wash-water valves 


No Pump 


Needed 
In Wet Blaster 


No moving parts are used in the Cro-Hone pres- 
sure blaster made by the Cro-Plate Company of 
Hartford, Conn. By designing the unit to operate 
on shop air pressure supply of 80-120 psi and utiliz- 
ing internal air pressure in conjunction with an air 
ejector and mixer-gun, abrasive mixtures can be 
accelerated to speeds greatly in excess of those of 
existing equipment. The result is a compact unit 
No 
motors or circulating pumps are required for blast- 
ing; maintenance is practically nil, and cost is low. 
Because of the corrosive (and erosive) nature of 
the blast, abrasives ranging in size from 45 to 5,000 
mesh can be used. All of the sheet metal parts are 
made from type 304 stainless steel, and all cir- 
culating lines are made from copper tubing. 


requiring about a square yard of floor space. 
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TRANSFER OF SLURRY from 35-gal hopper to pressure tank 
takes approximately 30 sec. Air requirements are those of 
standard shop equipment—60 cfm at 80 to 120 psi Uniform 
surface finish on workpiece is obtained by controlling agitation 


of slurry to maintain a constant water-abrasive density. 





et OE 


VAPORS above the 30- by 30-in. work table inside cabinet are 
exhausted through a filter at the top by a 600 cfm blower 
Main function of the filter, which can be easily removed for 
cleaning, is to catch the particles of abrasive, yet at the same 
time pass a large volume of air. A light within the blast 
chamber, together with a viewing-window washer, eases inspec 
tion and manipulation of the workpiece during blasting 
Propuct ENGINEERING 
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TO ACTIVATE THE SYSTEM, the transfer valve is 
opened, admitting air to the evacuating line. As air passes 
through the ejector in this line, the pressure tank is 
evacuated, causing the air-agitated slurry to be syphoned 
from the hopper into the pressure tank. When tank is 
filled, main air blast valve is opened by knee-operated 
lever on front of cabinet. Blast air enters the tank to 
pressurize the slurry and then up to the gun. Two pres 
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sures are thus developed to propel the slurry from th 
tank and out the gun nozzle: First, the pressure head 
within the lazsge-volume tank; and second, a slightly 
lower pressure at the gun. The differential between the 
two pressures causes the slurry to flow up into the gun 
where the air carries it out the nozzle as a jet. After 
the mixture leaves the gun and blasts the work piece, it 
is then collected in the abrasive slurry hopper 
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SIE 


Rubber 
-Ring Seals 


For sealing of static or moving parts in hydraulic systems, O-rings have become 
widely accepted. This acceptance is increasing rapidly because of the availability 


of a large number of synthetic rubber compounds for different applications 


E. L. CARLOTTA 

we | ~~) 1. O-RING OPERATION: At zero or very low pressure, the radial compres- 
sion or diametra! squeeze of the O-ring between the bottom of the retaining 

groove and the wall of the mating part effects the seal (A). If the O-ring 

MODERN HYDRAULIC SYSTEM RI were not so precompressed, the fluid would escape through the clearance 
QUIREMENTS have increased the prob between the mating parts and there would be no seal (B). As pressure is 
lems connected with sealing of an applied, the O-ring is forced to the opposite side of the groove, filling that 
operating fluid. Such requirements are space to give full sealing effect (C). Additional pressure simply forces the 
varied: For aircraft auxiliary equip O-ring to distort further into the space, making a tighter seal. A change in 
ment, high power, low bulk, a direction of pressure moves the O-ring to the other side of the groove for 
curacy of control and simplicity of sealing in either direction of pressure application. 
Operation are needed; in machine 
tools, a wide range of pressures and 
speeds, with accurate positioning and 
simple valves are needed; in the auto 
motive field, greater use of hydraulic 
controls are increasing requirements 
tor reliability and simplicity. In many 
of these installations, the loss of even 
a few drops of fluid in the pump 
transmission piping, hydraulic motor 


newer systems—such seals are usually following operating requirements 
inadequate, or impose difficult design 1. Molded to close dimensional tol 
restrictions because of the heavier erances, so they can operate under a 
cross-sections that are necessary. For controlled amount of squeeze. 
such conditions, synthetic rubber O 2. Compatibility with the fluids 
ring seals are usually satisfactory. The handled. Excessive swell may so in 
O-ring seal can be thought of as a crease the size of the O-ring that it 
There are many methods used to rubber toroid that fits into a groove is extruded into the clearance between 
seal fluids in hydraulic systems; the in a piston in such a manner that the piston and the cylinder, where 
most common devices include lip-type when the piston is inserted in the the extruded portion can be easily 


or piston, cannot be disregarded 


packings, flat gaskets, metal piston cylinder, the seal is slightly com- broken off. Shrinkage of the ring 
tings, and the like—all of which seal pou between cylinder wall and the should also be avoided, since this 


fluids adequately at pressures below ottom of the seal groove would reduce the squeeze necessary 
1500 psi. At higher pressures—up to Synthetic rubber O-rings can be to seal, and probably result in leakage 
3000 psi, and higher in some of the compounded and molded to meet the 3. Withstand working hydraulic 


130 Propuct ENcineerinc — June, 1951 





Table I — Properties of O-Ring Materials 








Compound No. and 
I'ype of Rubber Base 


AN-VVO 


Hydraulic oil, SAI 


366B hydraulic fluid 


aircratt 


10, 20 and 30. General hy 


40°; aromatic fuels and aviation gasoline (65 and 100 octane) 


Special compo 


diaphragms f 


ind, having low hy 
or use 1m aviation gasolines 


steresis 


Aromatic and non-aromatic fuels, for static and moving seals 


Aromatic (30° 


max) and iso-octane aviation fuels 


O-ring seal for fluid type fittings in AN6290 series O-rings. 


Aromatic and non-aromatic oil and hydraulic fluid, and solvents 


Automobile hydraulic brake fluid I 


ockheed 21) 


Dilute acids and alkali 


Water and water pump anti-freeze 


High temperature compound for oil service 


Freon gas (F-12 and F-22) butane and pr 


pane gas 


Rubber-graphite seal 


Steam and water. 


Diesel fuels 


Sanitary services, odorless and tasteless 


Hydraulic oil, 


SAE 10, 


20 or 30. General hydraulic service 


r reading (Shore’A) of 35 is considered soft; 90 is considered hard 


lraulic services. 


suitable for all rubber 


Compound 1s black 


Hardness 


Temperature Range, I Shore A* 











pressures without leakage. Hydraulic 
pressures up to 1500 psi are normally 
used for most commercial applications 
and pressures up to 3000 psi have 
been used for some aircraft systems, 
provided the sealing ring is protected 
with a suitable leather backup ring 
or anti-extrusion device. Resistance 
of the O-ring to deformation under 
i is usually associated with the 
Shore durometer ‘A’’ hardness 

4. Seal at sub-zero as well as higher 
than normal room temperatures. Spe- 
cial compounds are available which 
operate over an extreme range, from 


pressure 
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Leokoge --- > 


minus 85 to plus 275 F, satisfactorily 
without leakage. 

5. Low friction, particularly low 
break-out” (starting) friction 

6. Sufficient torsional strength and 
elongation to avoid twisting type fail- 
ures and sufficient wear resistance to 
withstand abrasion by metal com 
ponents of the hydraulic system. These 
properties can be maintained over 
long periods of time. The tensile 
strength and elongation of an O-ring 
are of prime importance since the ring 
is stretched during installation. 


Of course, actual requirements 


ry with the specific application 
As shown in Table I, a number of 
compounds are commercially available 
for hydraulic sealing. However, for 
special conditions, an almost limitless 
variety of materials can be “tailor 
made” from the following basic elas 
tomers (rubber polymers) 

Crude (Natural) Rubber—Petro 
leum oil is a natural enemy of crude 
rubber compound, causing it to swell 
and soften. Castor and other veg- 
etable oils cause only moderate swell- 
ing, while glycerin, ethylene glycol, 
and plain water cause negligible vol 


13] 





Fig. 
oe receiver for high-speed, 


ume increase. Natural rubber, how 
ever, swells excessively in turpentine, 
carbon bisulfide, chloroform, benzene, 
naphtha, and carbon tetrachloride 
Vulcanized compounds can be made 
to resist moderate concentrations of 
most inorganic acids, alkalies, and in- 
Organic salts. These are good elec- 
trical insulators, with dielectric strength 
ranging from 100 to as high as 550 
volts per 0.001 in. of thickness. Crude 
or natural rubber compounds that con 
duct electricity are now used. 
Ordinary natural rubber compounds 
will withstand heat up to 200 F, but 
special compounds can resist tempera- 
tures around 300 F. Natural rubber 
stocks are extremely flexible at minus 
65 F, and can be compounded to re 
sist temperatures low as 300 F 
Butyl Rubber 


being 


This is an all petro- - made by 


—O-ring seals molded of nitrile-type synthetic rubber meet in this tank-mounted 
closed system pressure fueling and defueling of aircraft. 


leum product made by co-polymeriz 
ing isobutylene and just enough 
isoprene to permit vulcanization. Bu- 
tadiene can be used in place of iso- 
prene. Buryl rubber shows excellent 
resistance to vegetable oils, lard, and 
dilute organic acids and alkalies. Its 
high resistance to gas permeation ac- 
counts for many of its applications, 
such as gas masks and inner tubes. 
Operating temperatures range from 
minus 65 to plus 300 F for butyl 
rubber compounds. 

GR-S Rubber—This “general pur- 
pose” type synthetic rubber is made 
by co- polymeri zing butadiene and 
styrene. GR-S resembles crude rubber, 
both in processing and performance 
characteristics. It is not oil resisiant. 

Neoprene Rubber—Neoprenes are 
polymerizing chloroprene 


vutadiene). They 
resistance to ozone, 
sistance to oils, sunlight, 
aging. Good mechanical properties 
are features of this family. The neo 
7g are used for oil hose, gaskets, 
— wire insulation, vibration in 

lators, and other applications where 
oil is likely to be qncocmtene’. Neo 
prene stocks can be compounded to 
resist temperatures from minus 85 to 
plus 275 F. 

Nitrile Rubber (Buna N)—A typ 
of American rubber made by co-poly 
merizing butadiene and acrylonitrile 
Outstanding characteristic is resist 
ance to oils and other solvents. Prod 
ucts in which it is used include oil, 
fuel, and hydraulic equipment parts 
Buna N compounds usually have ex 
cellent resistance to high tempera 
tures (325 F max), aromatic fuels 
such as aviation gasoline (Fig. 1); 
and superior tear, sunlight and ozone 
resistance. They can be formulated 
to operate at temperatures of minus 
75 F or lower 

Silicone Rubber—The silicones are 
a group of plastic materials made 
from silicon oxygen, hydrogen, and 
carbon. In the rubbery form, the 
plastic has poor mechanical properties, 
but possesses extraordinary heat re- 
sistance and is therefore useful in 
gaskets, seals, and for other applica- 
tions where elevated temperatures are 
encountered (maximum 525 F). Sili 
cone rubber is also used for extreme 
low temperatures, seals for aircraft 
hydraulics and for use in liquid 
oxygen at tempe ratures on the order of 
minus 110 F. 

Polysulfide Rubbers (Thiokol) 
Rubber characteristics of these mate- 
rials develop with an increase of 
molecular weight. These polysulfide 
rubbers have excellent resistance to 


(chlorol 
cellent 


posse 3S eCX- 
good re 
heat, and 


Pinched O-ring 


Fig. 2— Methods to avoid pinching the O-ring in 


installation. Cylinder should have long chamber to 
avoid sudden squeezing when piston is inserted. 
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oils and solvents including carbon 
tetrachloride and acetone. They with- 
stand Jow temperatures (to —65 F), 
ozone, and sunlight, but have low 
heat resistance (maximum 160 F), 
and their tensile strength does not 
approach the maximum of Buna N 
rubber and similar materials. Applica 
tions include the making of seals and 
gaskets: for fuel, oil, and hydraulics 
for aircraft specialities, hose for oil 
solvents, linings for gasoline and 
chemical tanks, and similar uses 


Design and Installation 


O-ring gland requirements vary 
somewhat according to different seal- 
ing applications. For instance, for a 
static or non-moving seal under low 
pressure, the requirements may not 
be so exacting as for a high pressure 
dynamic or moving seal. However, 
the following requirements are gen 
erally applicable: 


SMOOTH SURFACES. O-rings should 
never De installed over sharp corners, 
threads or slots, as cuts or nicks in 
the O-ring can cause leakage. Cor- 
ners of the O-ring groove should be 
chamfered. Clearance between the 
piston and cylinder should be held as 
close as production methods will al- 
low. Surface finish of the cylinder 
bore and piston rod should be as 
smooth as possible to aid assembly cf 
the O-ring, and the cylinder should 
have a long chamfer so the O-ring can 
be squeezed gradually when the pis- 
ton is inserted. Fig. 2 shows method, 
to avoid pinching the O-ring in instal- 
lation. For operating pressures in ex 
cess of 1500 psi, the use of back-up 
rings of leather, Teflon, Kel-F or other 
suitable material, may be necessary 
to prevent excessive extrusion of the 
O-ring seal into the clearance space 


Table 1I—Bore and Groove Dimensions for Proper Seal Pressure 





O-Rin 
Nominal Cross 
Section Dia, in. 


€ 


O-Ring 
ia, in. 


070+0 003 
103+0 003 
139+0 004 
210+0 005 
27540 006 
Actual 


/ 
/ 
/16 


ooooo 


4 
/ 


l 
3 
8 
1 
4 


l, 

over |, 
Example: . 

Seal Dimensions: 


Actual Cross Section 


Min. Cross 
Section Dia 
Squeeze, in 


Percent Stretch 
to ID of 


| 
| 
| 
| 
| 
| 
| 
' 
} 
| 
} 
| 
| 
| 
j 


MIN 


wWwWwwwr 


1.234 ID X 0.139 cross-section 


Groove Diameter = ID of O-ring plus 5 percent of O-ring ID 
1.234 + (1.234 & .05) = 1.296 in. 


Bore Diameter 


= Groove diameter plus twice cross-section diameter of ring minus 


twice minimum cross-sectional squeeze 


1.295 + (2 x 0.139) — 2 (0.10 X 0.139) = 1.546 in. 


Groove Width 


= O-ring cross-section dia plus 10 percent of cross-section dia 


0.139 + (0.10 X 0.139) = 0.1529 in. 





GROOVE SHAPE. In most applications, 
the rectangular groove shape (Fig. 3) 
is preferred. The groove should be 
long enough to provide adequate vol- 
ume for the O-ring cross section in the 
squeezed condition and volumetric 
swell of the O-ring due to fluid im 
mersion, as well as for easy removal 
and replacement of the ring. How 
ever, particularly in static or non 
moving seals, other groove arrange 
ments may be used if necessary be- 
cause of space limitations or construc- 
tion features (see pages 134 and 135). 


CLEARANCE, Particularly for moving 
seals, clearance between adjoining 
metal surfaces at the gland should be 
held as close as possible within the 
necessary allowance for thermal ex- 
pansion differential of the metals 
over the operating temperature range. 
If the clearance is too great, there 
will be excessive extrusion of the O- 
ring into this gap which might cause 
the ring to break down and fail. For 
easier machining, and to aid assembly, 


Greater thon O-ring 
cross~ section width» 





Cleorence 


N 
SESS 








Fig. 3—Rectangular groove standardized for moving seals. Depth of the groove 
plus the clearance between the mating metal parts constitutes the glan' wi 

The gland width must be less than the O-ring cross-section width to provide suffi- 
. cient squeeze of the O-ring for a seal at zero or very iow pressure, Groove width 
is greater than the O-ring cross-section width to provide for the distortion 
caused by the diametral squeeze—and to facilitate installation and replacement. 
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the groove should be located on the 
rod whenever possible, rather than in 
the cylinder wall 


GLAND FINISH. For maximum life of 
the O-ring, polished chrome or nickel 
plated hardened steel piston rods and 
honed steel or cast iron cylinder bores 
should be used. For moving seals, the 
surface finish should be as smooth 
as possible. A micro inch finish of 
20 RMS or less is recommended for 
pressures over 500 psi. Longitudinal 
scratches should be avoided since they 
cause repetitiv e wear in the same spot 
The best finish for minimum friction 
is produced by honing (providing co- 
directional marking) good hardened 
steel, then hard nickel plating and 
polishing it. Also, a burnished finish 
is suitable. Roller burnishing pro- 
duces a satisfactory surface and pump 
barrel finish steel tubing has been 
used successfully 


LUBRICATION. Normally, the oil or 
other fluids in the system supply sufh 
cient lubrication to minimize O-ring 
friction in a moving seal. However, in 
pneumatic or dry operated systems, O 
rings wear rapidly unless lubrication is 
provided. For this purpose, use of 

pneumatic system grease in the 
groove is recommended. Felt rings or 
leather back-up rings, saturated in a 
vood grade of lubricating oil, and in 
stalled in separate grooves on both 
ides of the O-ring, are satisfactory 


DIMENSIONS. For cylinders 6 in. in 
diameter or less, an O-ring of 4 in 
nominal cross section is suggested. For 
cylinders more than 6 in. in diameter, 
an O-ring with a nominal cross section 
diameter of » in., 3 in. or more 
should be used, depending on space 
ind operating conditions suitable for 
such packing. Table II shows recom 
mended dimensions 


(continued 





O-Ring Seals (continued ) 


s Perform Satisfactérily in 


MOVING SEALS—Running friction of the O-ring 
is an important factor. This factor is influenced by 
degree of diametral squeeze of the O-ring, oiliness 
of the fluid, hardness of the compound, length of 
the rubbing surface, finish of the metal parts, and 
finally the hydraulic pressure. 

Poor film-forming fluids may subject the sliding 
O-ring to abrasion and overheating, particularly in 
continuously and rapidly reciprocating action. On 
rotating or oscillating shafts, O-rings serve satis- 
factorily if the rubbing speed is not high. For this 
kind of motion, the length of the groove can be 
reduced to help prevent bunching of the O-ring. 

















TYPICAL O-RING APPLICATIONS in a_ hydraulic 
cylinder. The O-rings sealing the piston and the piston 
rod are subject to sliding movement, the O-ring in the 
cap piece is a static seal. Use of two -ings on the piston 
may Cause a pressure or vacuum trap 





NON-MOVING OR STATIC SEALS—O-rings 
provide leakproof sealing in a wide variety of non- 
moving gasket applications. Since friction is not 
a factor the O-ring can be compressed safely to a 
greater degree than in moving seals. In some 
static seal applications, O-rings can hold extremely 
high pressures, even under severe vibration and 
repeated surge conditions, and despite slightly 
irregular sealing surfaces. Greater latitude is per- 
missible in groove design for static seals. 
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Alternate design: one oil 
hole in top of cylinder — —------- 


Cylinder end cap 


Mu/tiple holes in ocapter 
$0 one m// be approx o0jo- 
cent to top o1 ling hole fo 
corry oil fo felt 


Preferred design 
oiling hole direct 
to felt 





Snap ring 

















Wosher 
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i Wiper ring 
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Felt wiper 


NN 
O-Ring pocking 
~ 
~~ Piston rod 





a Bearing 
Felt wiper 





Eniorged view of felt——~— 
wiper glond with felt 
installed in groove 

in Squeezed condition 


IN HYDRAULIC UNITS, the hydraulic fluid normally 
provides sufficient lubrication. However, in some appli- 
cations, lubrication as augmented by usage of the felt 
wiper may be desirable. As indicated, means of relu- 
bricating felt rings should be provided. 





RELIEF VALVE shows use of an O-ring as a spring 
loaded adjustment cap seal and employment of a second 
O-ring in the brass piston to provide a rubber-to-metal 


seat for holding air or gases with no leakage. For pro 
tection the seal is partially enclosed by the assembly 














Aagjus tment 
screw 


, Lock nut 


Spring 








Body 























USE OF AN O-RING as an adjustment screw seal. The 
end of the screw with the O-ring groove is smaller in 
diameter than the threaded section so that, when inserting 
the screw, the outer surface of the O-ring is not forced to 
contact the internal threads 
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FLOW CONTROL VALVE with O-ring sealing at both 
ends of the moving plunger. The O-rings are subject to 
sliding movement. The criginal diametral squeeze of the 
O-ring effects the initial seal and fluid pressure tends to 
“push” the O-ring into any leakage clearance; the greater 
the pressure, the tighter the seal. 




















HYDRAULIC SHUTTLE VALVE with O-rings as mov 
ing seals on each end of the plunger and with O-rings as 
static seals at the threaded fitting connections. As the 
shuttle operates, one O-ring on the moving plunger be 
comes “free” but becomes a seal when the shuttle re- 
verses. An O-ring unrestrained at various stages of 
operation of the unit sometimes swells in certain liquids 








SUGGESTED FACE SEAL O-RING APPLICATION. In this case, 
the rectangular shape groove is employed. The gland width should 
be less than the O-ring cross section width to provide compression 
or diametral squeeze of the O-ring. The nominal outside diameter 
of the O-ring indicates the outside diameter of the circular groove 
as machined in the metal part to which the end cap is bolted 








Squeeze this 


~% - f 


HOLE PLUG SEAL, with the O-ring con 
tained in the groove in the plug, being 
squeezed between the bottom of the 
groove and the wall of the holed part 
The corner of the hole entrance should be 
chamfered to prevent pinching and dam 
aging of the O-ring in installation 





Preload 2-Ring packing Ring stotic 
lock nut 














Felt mper 





Leather back-ups (non 
extrusion rings) 
O-ring packing 





USE OF LEATHER BACK-UPS or non-extrusion rings with synthetic rubber 
O-rings for effective running seals under high pressures (1500 to 3000 psi). 
The back-ups prevent excessive extrusion of the O-ring into clearance gaps 
between piston and cylinder wall and between piston rod and its housing. 
O-rings are also shown without back-ups in two static seal applications 
Note O-ring in piston assembly for sealing at a three-part junction 








IN THIS NON-MOVING APPLICA 
TION, showing a valve end connection, 
the O-ring is contained in an irregular 
shape cavity, which, of course, must bear 
the proper relationship to the volume of 
the O-ring 
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Fig. 1—The beginning and the 
end of engagement of teeth in 
a meshing pinion and gear. 


Fig. 2—Simplified layout for 
study of tooth contact. (A) 
Center distance is drawn to a 
small scale, and a projection 
ray locates the lower extrem- 
ity of the contact length on 
the large scale layout. (B) 
Contact diagram gives length 
of gear face engaged for one 
pair and two pair contact. 





Fig. 3 — Three typical exam- 
ples showing the uses of the 
contact layout. (A) For 
checking teeth in contact. (B) 
For finding contact angles. 


(C) For finding contact ratio. 


4 Nurnbers on pinion profiles refer 
fo one footh af various phases 
o of rotation 
°, 


Tooth Contact Layouts for 


HAROLD M. DURHAM 


IO STUDY GRAPHICALLY the amount of 
tooth contact obtained in a rotating 
pair of involute spur gears, it is usual 
to prepare a layout similar to Fig. 1, 
and from it determine the pairs of 
teeth in mesh simultaneously over 
the length of contact as the gears are 
rotated 

The length of contact is indicated 
by the heavy vertical line in Fig. 1; 
it is a segment of the common tangent 
of the base circles. The length of this 
segment is the distance between the 
intersections of the outside diameter 
circles of the pinion and the gear, 
that is, where tooth engagement be- 
gins and ends as at points 2 and 3, 
respectively. Although the numbers 
on the profiles in Fig. 1 indicate differ- 
ent teeth, these numbers may also 
indicate relatively rotated positions of 
the same tooth. 
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Data that are relevant to the con 
struction of Fig. 1 are: 


¢ == pressure angle, deg 
F = diametral pitch 
circular pitch, in. = 2/P 
base circle pitch, in. = p cos ¢ 
number of teeth in pinion 
number of teeth in gear 
pitch radius of pinion, in.= » 
pitch radius of gear, in. = N 
base circle radius of pinion, in 
R, cos ¢ 
base circle radius of gear, in 
R, cos ¢ 
= addendum, in 
outside radius of pinion, in 
R, +a 
= outside radius of gear, in. = 
R, +a 


= center distance, in. = R, + R, 


oauuueud 


P 
P 


Length of contact 


> VR. - R,,? + VR,2 
Csine 


R,,?— 


In attempting to study Fig. 1, one 
soon becomes aware of the difficulties 
that arise in identifying positions of 
the teeth after rotation. Another diffi- 


culty with drawings that use a reduced 
scale, so as to include the centers of 
the gears, is that only a small line 
segment is available for study 

With the objective of avoiding the 
foregoing difficulties, a simplified lay 
out is proposed. This layout, which 
may be called a “contact layout,’ 
shows only a minimum number of 
necessary lines and points. 

Referring to Fig. 2 (A) the con 
struction of the simplified layout is as 
follows: 

1. Draw horizontal line O,X. 

2. Through O, draw a line at the 
angle @ from O,X. 

3. To any convenient scale 

a. Lay off 0,03 equal to the center 
distance. 

b. Lay off the arc R using a radius 
O3R equal to the outside radius of 
the gear. 

c. Lay off the arc S using a radius 
O,S equal to the pitch radius of the 
pinion 
June, 1951 
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Spur and Helical Gears 


Simplified method for the construction of layouts used in making graphical 


studies and investigations of the tooth contact obtained in meshing pairs of involute 


spur gears and of helical gears. Chart is included giving the percentage of overlap 


obtained with different values of face width, nominal pitch, and nominal helix angle. 


d. From the intersection of arc S 
with line 0,03, drop a first vertical 
line to intersect arc R. 

4. To as large a scale as possible 

e. Using a radius O,P, equal to the 
radius of the pinion, locate the pitch 
point P on line 0,03. 

f. Lay off arc T using radius O,T 
equal to outside radius of pinion. 

g. Draw a second vertical through 
P to intersect horizontal line O,X and 
anc T, thus locating point 3,. 

h. Through O, and the intersection 
of the first vertical with arc R, draw 
a ray to intersect the second vertical, 
thus locating point 2. 
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i. From point 2 lay off several base 
pitches on the second vertical. 

A word of caution is necessary in 
regard to the intersection of the arc 
R with the vertical line from the inter 
section of arc § and the line of cen 
ters. It is important that these inter- 
sections be accurately located, since in 
projecting to point 2 any error is mul- 
tiplied. 

The “Contact Diagram,” Fig. 2 
(B), gives the total length of gear 
face engaged for one pair contact and 
two pair contact. The offset shows 
single pair engagement. 

The uses of the contact layout, Fig 


2 (A) are given in the examples 
shown ia Fig. 3. A simple method 
is shown in Fig. 3 (A) for determin 
ing the numbers of pairs of teeth in 
contact at any instant. 

Where it is desired to know the an 
gle of action and its components, that 
is, approach and recess angles, Fig 
3(B) is helpful. Fig. 3(B) applies to 
the pinion. 

The contact ratio is given without 
calculation by the construction shown 
in Fig. 3(C). This ratio is numeric 
ally equal to the length of contact di 
vided by the base circle pitch. The 
value of this ratio indicated in Fig 
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Fig. 4—Quadruple Acme thread analogue with pitch, lead, and lead angles indicated. 


3(C) ts 1.64 to 1. For one tooth cycle 
of rotation, this ratio is interpreted 
thus: 64 percent of the cycle has two 
pair contact, and 36 percent of the 
cycle has one pair contact 

The foregoing method of studying 
spur gear contact can be readily ex- 
tended to study tooth contact in heli- 
al gears. To clarify the approach to 
the application of the simplified dia- 
helical will be 
nade of the screw thread analogy. 

A quadruple Acme thread 
in Fig. 4 with terms su 
lead, and lead angles 


While the working 


grams to gears, use 


is shown 


thread is usually the outside diameter 
there 


are also pitch and root diameters 
gears. By an 
of terms, the helix angle of 
is that indicated by a in Fig 


as in unfortunate usage 


a thread 


a 


LX pinion _ 


i, while 


in gear terminology the angle indi 
ated by © is referred to as the helix 
angle. These angles are complemen- 
tary, however, and to avoid confusion 
the term lead angle may be used 
There are any number of lead angles 
A lead angle depends upon the di 
ameter, or circumference, with which 
associated. Since the lead is 
constant for all diameters, the lead 
angle changes with a change in d: 
ameter or circumference 

Two adjacent tooth elements of a 
single helical pinion are shown in 
Fig. 5. The teeth have all the charac 
teristics of screw threads except that 
the tooth profiies are involute curves 
in all planes normal to the axis of ro 
Where 
f; = axial lead 
A er 


it 1S 


tation 


---= Face W,-- ——-44 
--— Axial piteh= W -—> 

















ly 


¥ 


R 
R 
R 


tor 


helical 


= axial pitch, in 

= helix angle at the pitch surface, 
deg 

= helix angle at the base surface, deg 
circular pitch of teeth on pitch 
circle in a plane norrnal to the axis 
of rotation, in 

= circular pitch of teeth on bas 
circle in a plane normal to the axis 
ft rotation, in 
circular pitch of teeth on outside 
diameter circle in a plane normal 
to the axis of rotation, in 
pitch radi sg, in. 

= base circle radius, in 
vutside radius, in. 


the following rela 


gears 


tions apply 
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The 


wrapping 
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characteristic property of 
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Helix Angles 


Fig. 5—Adijacent tooth elements of a single helical pinion and tooth helix angles at different diameters. 
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Single helical 
pinions “~~~ 
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Section XX at Line 
of contact 


Fig. 6—Section along the line of contact shows 
the multiple contact characteristic of helical teeth. 


1 helical teeth, as shown in Fig 
gives rise to a new aspect when 
their contact In applying 
ur gear technique exemplified 

2 to helical gears, an addi 
tional diagram or “Zone of Contact” 
is needed 

In Fig. 6 is 
taken 
of helical gears 


is studied 
he s| 


in Fig 


XX 


at the line of contact of a pair 


shown a section 
The contact lines are 
along diagonals and indicate a multi 
plicity of teeth in action. Thus it is 
necessary to include the helix 
angle as well as the face width in the 
st id) of tooth contact 


base 


To make a series of sections such as 
Fig. 6 enta h time. The investi- 
gation can be simplified by reverting 
to the spur gear method with the help 
gular area (contact zone) 
ual to the face of 


5S mu 


of a recta 


having width eq 


the gear and a height equal to the 
length of contact, Fig. 7(A). Across 
this zone is moved a strip of transpar 
ent paper upon which is drawn a se 
ries of parallel lines inclined at the 
base helix angle, the vertical distance 
between the parallel lines being equal 
to the base circular pitch. By adding 
the length of the contact lines and 
portions of these lines included in the 
rectangular contact zone, the Fig. 7(B) 
is constructed. 

The saw tooth line on the righ 
hand side of Fig. 7(B) is caused by 
the face width being less than the 
axial pitch. When the face width is 
equal to the axial pitch, the contact 
liagram is a true rectangle. Similar 
results can be obtained by changing 
ither the pitch or the helix angle so 
that the trailing edge of one tooth is 


directly opposite to the leading edge of 
the adjacent tooth A resultant 
straight line for the sum of the diag 
onal contact lines defines the minimum 
requirement for good tooth action. 
This condition is described as “zero 
overlap.” 

To compare the effect of face width 
on the contact diagram, for the same 
circular pitch and helix angle, in Fig 
7(C) are shown superimposed con 
tact diagrams for the three face widths, 
W, W, and W,, indicated in Fig. 5 
In general, it is desirabie to investigate 
each individual design to determine 
the optimum curve on the contact dia 
gram 

In the discussion, the 
liagrams used have made use of base 
ircle pitch and base helix angle, be 
ause the zone of contact is figura 
tively unwound from a base cylinder 
For a study of single tooth overlap, 
however, it 1s possible to avoid calcu- 
lations that use the base plane func 


foregoing 


tons 

It is shown in Fig. 8, that the over 
lap depends on the face width and 
the axial pitch and is —_ to their 
difference. The axial pitch, obviously, 
an be calculated either from the base 


Ap Overlap 
M-- Axial pitch rhe >a 


— 
Q 
2. 








~ - face W- > 
Fig. 8—Overlap is the difference 


between face width and axial pitch 


Legend for Superimposed Contact Diagrarns (C) 


one but less than two axio!l pitehes 
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Superimposed Contoct Diogroms 


(c) 


Fig. 7—(A) and (B) Contact zone and contact diagram with saw tooth curve of tooth engagement. (C) 
Super-imposed contact diagrams for three face widths when circular pitch and helix angle are constant. 
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Fig. 9 


Percentage of overlap obtained with different combinatons of nominal 


circular pitch, diametral pitch, face width, and helix angle at the pitch surface 


circle or pitch circle, whichever is most 
convenient, by using the values of 
helix angle and circular pitch at the 
respective circles 

The percentage Z of overlap can be 
alculated as 

Z =100(W—4,)/A 

= 100 (W/4, 100 


ind since 
A, = pcoty = pp cot vo 
Z = 100 (W/p cot ¥) — 100 
= 100 (WV pe cot ¥») — 100 
The chart in Fig. 9 gives the per- 


- centage of overlap obtained with dif- 


ferent combinations of nominal circu- 
lar pitch p, diametral pitch, helix an 


gle W at the pitch surface, and face 
width W. For a given pitch and face 
width, values of helix angle can be 
read off the chart to satisfy any desired 
percentage of overlap. Inversely when 
helix angle and overlap are specified, 
appropriate values of pitch and face 
width can also be read off the chart 





Colleges Aid Business to Make Better Use of Manpower 


EVENING COURSES to train people for 
new jobs or bigger jobs in order to 
offset the manpower shortages faced 
by industry and business are being set 
up by each member institution of the 
Association of University Evening Col 
leges, 17 Lexington Avenue, New 
York, New York, in cooperation with 
the business com 
munity. The subjects of the courses 
are those concerned with management, 
supervision, sales and services auxil 
iary to management but not with 
trades, crafts, machine operation or 
other manual skills. Thus, the objec- 
tive is to develop individuals who will 
aid fewer people to produce and dis- 
tribute more goods 

Located in the chief urban centers 


companies of its 
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close to industrial plants and com 
mercial establishments, the 76 educa- 
tional institutions that make up the 
Association have the necessary space 
and experienced administrative per 
sonnel but will. draw instructors on a 
part time basis from industry and 
business. Any training program that 
is developed by any college or group 
of colleges in the Association is of- 
fered to all the members. 

At present, 48 of the colleges are 
working with industry and business. 
Moreover, 514 trade associations are 
now either cooperating or ready to 
cooperate with colleges in the Asso 
ciation, and the assistance of others 
as well as that of key business leaders 
is being sought. Examples of the 


cooperation between some of the col 
leges and purchasing agents associa 
tions are the courses in purchasing 
given at Boston University, Butler, 
Northwestern, Roosevelt College, Uni 
versity of Toledo, Tulane and Wayne 
Other examples are the traffic courses 
given by nine colleges in cooperation 
with associations in the trafhc field 
University of Pittsburgh and Illinois 
Institute of Technology have courses 
adaptable to defense needs. 

The courses will be divided be 
tween functional and industry topics 
Examples of the former are “Office 
Techniques and Management” and 
“Labor Relations”. The textile, food 
and building industries are among 
those covered in the industry courses 
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Porcelain enamels have graduated from the sanitary ware field. There are avn hundreds of formulations 
available for many different property requirements —a new type allows one-coot application directly on 
steel. And the color need no longer be limited to white ~ practically any color is now available. The result is 


a “boom” in porcelain enamel —vuse in appliances and im industry is becoming widespread. 





& 








Firing of steel parts to which porcelain enamel suspersion has been previously applied, usually by spraying. Wet 


process enamels are “matured” in enameling furnaces of this type, at temperatures around 1500 | The tendency in 


recent practice is to lower firing temperatures, especially for enameling the surfaces of products made of aluminum 


1 thickness; 
sually 0.04 ir 
0.025 in 
isually great 
process 
Is the 
and is preferred fo 
and medium and smal 
dipped Finely divided frit 
sprayed on le casting Gri d Wi ‘ and certain electrol, 
aats are applied mainly to g form a suspension in wate 
“slip.” Ground-coat enamels 
base metal, to prevent surface isually applied to sheet ste 
that might result from in- dipping and draining; one or t 
f base metal and covet over coats are then applied by 
prevent oxidation of « spraying. The parts are returned 


emperatures, t the oven for water removal be- 


| NGINEERING 














Zirco 
eis contall 
ve mace 


ishes, but all 

T h is, some 

have certain parts 
lum enameis, 


food 


acid- and 
These can 
greater 

lium types 


intermediate 


Bet Fnaw ( “ 


Suspension of finely-ground porcelain enamel frit in water is sprayed onto 


metal part through an air spray gun. Water content is carefully controlled. 
If coating must be uniform, parts are weighed before and after spraying 


coat applicati: } t I'wo new developments in the porcelain enamel field are enameling directly 


then fired in ! ! n on aluminum extrusions (shown below) and the greater use of color in enamels 
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Porcelain enamels ar 
classify, in the same 
metals o1 plastics can 
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their ability to be applied in thin 
coats, and high resistance to acids, 
scratching and thermal shock. De- 
velopment of a_ titanium-bearing 
sheet steel has enabled one-coat 
enameling of some appliances, with 
consequent elimination of a ground 
coat. This is made possible also by 
the excellent covering power of 
these enamels. This development 
will be described later in greater 
detail. At present these enamels 
can be finished in white only. 


Properties 


ABRASION RESISTANCE. Porcelain 
enameled metal parts have a hard 
durable finish—“hardness” is usu- 
ally considered as a measure of 
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ability to resist abrasion or scratch- 
ing. The most common method of 
determining hardness is the scratch 
test, using Moh’s scale, in which an 
attempt is made vo scratch the por- 
celain enameled’ surface’ with 
samples of minerals of varying de- 
grees of hardness. If the porcelain 
enamel is scratched by a particular 
mineral it is softer than the min- 
eral and the next lower scale is 
tried. The highest numbered min- 
eral which will not scratch the 
enamel is given as the hardness 
number of the enamel. Most porce- 
lain enamels have a hardness num- 
ber between five and six in the 
Moh’s scale. This is comparable 
to a Brinell hardness of about 500 


or a Rockwell “A” of about 70, and 
is considerably harder than organic 
finishes and most plastics. Some 
recently developed enamels are so 
hard that it is difficult to scratch 
them with a sharp tool steel blade; 
these have better scratch resistance 
than many metallic coatings. 

The following table shows results 
of a scratch adaptation of the Por- 
celain Enamel Institute standard 
gouge apparatus, as reported by 
Dr. G. H. Spencer-Strong of the 
Pemco Corporation: 

Readily 
Visible 

Scratch, 
grams 


First 
Visible 
Scratch, 
Finish grams 
Organic A.. 60 60 
Organic B 28 40 
Chrome Plate .. 20 20 
Titanium Enamel. 1600 2000 
Organic coating A is a new 420 F 
type material, while organic coating 
B is the alkvd-urea type widely 
used in industry. Since a modified 
silicone showed a hardness slightly 
less than organic coating B, the 
two may be considered as compar- 
able. The reduced resistance of 
the chrome plate to scratching was 
intensified by the high polish of 
material used in the test. The hard- 
ness and abrasion resistance of 
porcelain enamels contribute to its 
“smoothness”. The characteristic 
of low friction is responsible for its 
use in conveyer piping ‘n grain ele- 
vators, and as bearings and guides 
in textile machinery. 


THICKNESS. The thinner the enamel 
coating the less tendency there will 
be for the enamel to sustain dam- 
age when subjected to mechanical 
shock. Improvements in enamel 
frits enable much thinner coatings 
to be applied—thicknesses are 
about 20 percent of those required 
fifteen years ago. 


CHEMICAL AND CORROSION RESIST- 
ANCE. When choosing an enamel 
for best corrosion resistance, type 
of metal, product to be enameled, 
and expected usage must all be 
considered. 

Porcelain enamels are not resist- 
ant to the action of hydrofluoric 
acid or strong alkalies. Acid re- 
sistance in porcelain enamels varies 
from non-acid resisting enamels to 
the highly resisting chemical ware 
enamels, which are used as linings 
for tanks, pipes, valves, and similar 
equipment. Relative acid resistance 
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of porcelain enamels can be rated 
in accordance with standard grades 
established by the Porcelain Enamel 
Institute. These run from the 
highest acid resistance, Class AA, 
to the lowest, Class D, as follows: 
AA, A, B, C, D. 


types do not rate below Class A. 


“Acid-resisting” 


In a comparison test of organic 
and porcelain enamel coatings, a 
3 hr immersion in boiling water 
affected on!’ the alkyd-urea, which 
showed a very slight blistering. 
When exposed to the humidity cabi- 
net for 200 hr, the porcelain enamel 
and the modified silicone were un- 
affected; the alkyd-urea showed a 
slight blistering; the 420 F 
organic coating was unaffected in 
200 hr buc after 14 devel- 
oped a slight creaminess. 


very 


day 8 


WEATHERING. Resistance to weath- 
ering has been tested by the Na- 
tional Bureau of Standards, on 
porcelain enamel panels of various 
types exposed at Washington, D. C., 
St. Louis, Mo., Lakeland, F)a., and 
Atlantic City, N. J. As reported in 
the Journal of Research, January, 
1945 (by W. N. Harrison and D. G. 
Moore) results of the seven-year 
tests can be summarized as follows: 

1. There is good correlation be- 
tween acid resistance and the per- 
centage of initial gloss retained, the 
enamels of best acid resistance re- 
taining the highest percentage of 
their original gloss. 

2. No noticeable fading of ena- 
mels of class AA A acid 
resistance occurred, nor was there 
objectionable fading of class B 
enamels. Practically all class C and 


or class 


class D colored enamels, however, 
showed noticeable color change. 

3. Conditions at Atlantic City 
were slightly more severe than 
elsewhere on the acid-resistant 
enamels, but Lakeland conditions 
were most severe on the nonacid- 
resistant compositions. 


RESISTANCE. Thermal 
and thermal shock re- 
sistance of porcelain enamel is a 
function of the enamel composition 
and certain physical properties 
rather than any general type of 
material. All porcelain enamels 
show excellent resistance to heat up 
to 800 F. Special formulations 
will resist much higher tempera- 
tures. In general, titanium opaci- 


THERMAL 


resistance 
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types of 
show 


fied and acid-resistant 

antimony opacified enamels 

best thermal shock resistance. 
The heat emitting value of porce- 

lain enamel compares with other 

materials as follows: 

Reflec- 


tivity 


Emis- 
Material sivity 
Aluminum, bright 4.0 96.0 
Aluminum, dull 4.1 95.9 
Galvanized Iron, fresh 44 95.6 
Stainless Steel, No. 7 
finish 86.4 
Stainless Steel, No. 2B 
finish 
Porcelain Enamel, white 
overcoat 


84.2 
22.€ 
These values show porcelain enamel 
to be a heat resisting material that 
gives off heat rapidly; this is an 
advantage in heating applications. 











rer 


Organic and 
coatings 


IMPACT RESISTANCE. 
porcelain enamel 

been tested for impact resistance 
using a drop weight test at 2, 4, 
and 6 ft-lb. In this test, the alkyd- 
urea coating was unaffected by the 
2 ft-lb blow but was broken by the 
4 and 6 ft-lb blows. The modified 
silicone was shattered by all three, 
and the 420 F type organic coating 
was very badly shattered. Porce- 
lain enamel was very badly shat- 
tered by the 6 ft-lb drop but was 
not as badly affected by the 2 and 
4 ft-lb drops as was the 420 F 
organic. However, when the porce- 
lain enameled metal sheet specimen 
was backed by 11/16 in. plywood 
unaffected by 2 ft-lb test. 


have 


it was 
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Base Metal Design Factors 


CAST IRON \M 


Color in home appliances is now possible with 


porcelain enamel: These are only a few of the 


colors available in one line of gas ranges. Color 
pigments are mainly metallic oxides 


mixed with the “white 


which are 
opaque” antimony or 


zirconium type frits Red shades are made 


from cadmium and selenium compounds; blues 


and greens from cobalt, chromium, zine and 


aluminum oxides; yellow from cadmium sulfide 


and any intermediate shade can be obtained 


Cast tron parts, porcelain enameled in various colors 


Scale front, seat ring for soda fountain stool, malted 
drinkin fountain bow! 
restaurant table base In 


milk dispenser and 
these applications porce 


lain enamel coatings are used for increased sales 





ippeal and excellent resistance to food acids 





One Coat Titanium Enamel 














Finished in a syecial porcelain enamel 
coating, this submarine exhaust muffler 
must withstand severe thermal shock: 
After being heated to exhaust tempera- 
tures, the muffier is subjected to quick 
submersion in cold sea water. The coat- 
ing protects the steel from corrosive ef- 


fects of high tezaperature and salt water. 
Porcelain Enamel insittuie 


there have been developed in the 


past few vears white enamels for 


sheet steel which are applied di- 


rectly on the metal in one coat. 


However, it is necessary to use a 
special type of steel, of which sev- 
the 

One of them is a 
steel 


cooperation 


eral have been developed by 
steel companies 
titanium alloy developed by 
Inland Steel in 
Westinghouse, 
Namel”. This 


ing 


with 
and “Ti- 


is a killed steel hav- 


called 


greater soundness but also 
more surface defects than the usual 
rimmed steels—enameling iron and 
cold rolled steel. It would be ad- 
vantageous if Ti-Namel 


rimmed steel but 


were a 
this is not pos- 
sible since the titanium is a strong 


and hence would 


killed steel 
sufficient 


deoxidizer pro- 
added in 


to completely 


d ice a when 
quantities 
combine with the carbon. 

The nominal 


Namel is 


of Ti- 
0.09 


composition 
percent): Carbon, 
max; manganese, 0.50 max; phos- 
0.040 0.050 
Four 


times as much titanium is required 


phorus, max; sulfur, 


max; titanium, 0.20 to 0.50. 


as carbon. Since titanium is ex- 


pensive, the aim is to keep the car- 


bon as low as possible. The present 


analysis runs about 0.06 percent 
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carbon and 0.30 percent titanium 
One of 
of the new 


the interesting properties 


steel is its high resist- 


ance to sagging and warping at 


sag of 
to 3 
The 


parts to 


enameling temperatures; 
iron is 2 
Ti-Namel 


enameled 


ordinary enameling 


times as great as 
resistance of 
crazing at comparatively high 
temperatures is excellent. Enameled 
stove parts show no crazing around 
the burner openings after a period 
the 
Ti-Namel 


parts to thermal shock is quite high. 


Also, 


of three to four years. 
resistance of enameled 
The thin enamel coatings possibly 
account for a this 
is felt also that 


resist- 


part of 
ance, but it it also 
is due to inherent properties of 
the metal. Enamel coats applied 
to Ti-Namel do not fishscale regard- 
less of the degree of enamel adher- 
ence, since titanium forms a rather 
compound with hydrogen 
it resists the flow of 


through the metal sheet. 


stable 
hydrogen 


This material was developed for 


the application of white cover coat 
This 
is being done successfully in pro- 


enamels directly to the metal. 


duction with titanium acid resist- 


ing enamel, with the average coat- 
ing thickness under 0.010 inch. The 


no to 


resistance of these thin coatings 


extremely good 


chipping is 


The new titanium enamels have 


a reflectance of about 85 percent, 


which is an improvement over the 
zirconium and older types for the 
thickness of They 


nave white 


same coating 


greater color 


a'so 


stability, thermal shock resistance 


and acid resistance than the zircon- 


1um abrasion resist 


Acid 


types 18 


ance 15 


type; 


about equal. resistance of 


titanium about equal to 


acid-resisting antimony types 
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Reducing Cost 


Ot Extrusions 


FRANK MclI 


N CONSIDERING THE 
truded part 
posed. First, it is assumed that a cost 
analysis has been made to show that 
the part in question can be more eco- 
nomically made from an extrusion than 
from some other form of material, such 
as a forging, weldment or sheet. And 
second, it is assumed that the designer 
has already searched through catalogs 
of available extruded shapes and has 
not found a shape that will satisfy his 
particular structural and functional 
By an ‘available extrusion” is 
meant a shape which is a standard 
warehouse item or a shape for which 
the supplier already has the extrusion 
die on hand. 


DESIGN Of an ex 
two things are presup 


needs 


Price Basis 

Before considering production de 
sign details, the factors that determine 
the cost of an extruded shape should 
be considered. As in any material pro- 
curement problem, the size of the 
order affects the price. Here this fac 
tor is important only to the extent of 
pointing out that, if the same shape 
can be used for more than one part 
in a machine or assembly, it will in 
crease the size o: the order for that 
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shape and thus lead to cost savings 

The cost of the extrusion die must 
be considered. This depends on the 
overall size or diameter of the circle 
that encloses the cross-sectional shape 
of the extrusion. However, this size 
is usually determined by structural or 
functional requirements, so there is 
little that can done to reduce costs. 
Furthermore, this die charge is a rela- 
tively small part of the total cost and 
therefore low compared to the cost of 
forging dies or sets of rolls for the 
roll-forming of strip stock 

The base price assumes standard 
tolerances and lengths within the stand- 
ard range. If lengths over the usual 
maximum of 36 ft are desired, a cost 
analysis should be made to determine 
the relative cost of making the part 
from one piece or from more than one 
There is an addition to the base price 
per pound for shapes weighing less 
than 0.1 Ib per linear foot, or meas- 
uring less than 0.0833 sq in. in cross- 
sectional area. 


Shape Factor 


Although consideration of die 
charge, extra lengths, tolerances and 
size of order must not be neglected, 





the really important factor in the cost 
of an extruded shape is a ratio called 
the “shape factor.” 

Friction between the metal being ex 
truded and the edges of the hole in 
the die is a retarding force and this 
friction increases as the perimeter of a 
cross-sectional shape becomes greater 
On the other hand, the force exerted 
on the metal being extruded is a prod- 
uct of the extrusion pressure exerted 
by the ram and the area of the cross- 
sectional shape. Therefore, the difh 
culty of extrusion, which increases 
with increasing perimeter, decreases 
with increasing area. Thus the ratio 
of perimeter to area will be a measure 
of extrusion difficulty, and it is not 
surprising that the base price per pound 
is made to depend on this ratio 

The shape factor is defined as the 
ratio of the perimeter in inches to the 
weight in pounds of one foot of the 
extrusion. Since the weight of one 
foot is the product of twelve times 
the area in inches times the 
pounds per cubic inch, the shape fac 
tor F is 


square 


F = 083 perimeter in inches 

area in square inches 
where the numerical factor is computed 
for aluminum alloy 24S-T and is arbi 
trarily used for other alloys including 
magnesium. 

Fig. 1 shows how the cost per pound 
for extruded shapes rises with increas 
ing shape factor. For this graph the 
abscissa is the shape factor F and the 
ordinate is a relative price scale in 
which the base price per und of 
0.040-in. sheet aluminum alloy 24S-T 
is taken as unity. On the same scale, 
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Fig. 1—For shape factors up to 34, the cost of extrusions increases almost parabolically. Above this critical value, the cost rises more 


sharply. 


the price per pound of 0.020-in. sheet 
about 1.21 and of 0.81-in. sheet, 
Sout 0.88. The increase in cost 
th increasing shape factor is seen to 
non-linear and, compared to a para- 
la which approximates the smoothed 
for F less than 34, there is a 
ceable change in the rate of in- 
on 
ause of the almost unlimited va- 
of shapes that extrusions can 
, it is impossible to give a formula 


Fig. 2 
lengths 


Pig. 3 


f 


for shape factor in terms of the di- 
mensions of the shape. Formulas 
would have to be derived for each sepa- 
rate shape. However, many of the ex- 
isting extruded shapes have constant 
thickness, especially if fillet and corner 
radii are ignored. Fig. 2 shows some of 
the common shapes for which T is the 
thickness and L is the sum of the leg 
lengths (A plus B or H plus W). A 
closely approximating formula for the 
shape factor for these sections is 


Common extruded shapes having uniform thickness T. Sum of leg 
A and B or H and W is the term, L in the shape factor formula. 


z Curve represents shape factor equation for extrusions having uni- 
form thickness T. Symbols F! and K are functions of T and K, respectively. 


Ordinate is a relative price scale in which base price per pound of 0.040-in. 24S-T alloy sheet is taken as unity. 


F = 1.67 (T? + L*) (2) 


The term containing L generally con- 
tributes very little to F because L is 
usually large compared with T. There 
fore, in a great many cases, the for- 
mula can be simplified to take the 
following form 


F = 1.67/T 


Fig. 3 is a chart for Eq (2) which can 
be used for quick determination of 
shape factor ) shapes of uniform 
rag 


The effects of these shape relation- 
ships on design are significant. For 
extrusions of uniform thickness, the 
shape factor can be lowered by increas- 
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Fig. 4—Once the diameter of the circle that encloses the cross-section of a given shape is known, the minimum leg thickness consis- 
tent with economical production can be determined. Chart does not apply to 


thickness. This, in turn, in- 


eases the weight. The cost per pound 
is lowered and the number of pounds 
However, there is a critical 
value of the shape factor above which 
the opposite is true. For shape factors 

54, the critical value, the cost 
can be reduced by increasing the thick 
should therefore 
void shape factors above 34. In case 
functional 1 higher 


ing the 


increased 


ness The designer 
needs demand a 
shape factor, some other solution to 
the design problem should be found 
ind a careful analysis made to 
letermine whether or not the alterna- 
ive design is cheaper than a high- 
hape-factor extrusion. Of the many 


cost 
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common available shapes, few have 
factors exceeding 34 so that major 
revisions for any given design are 
seldom necessary. 

Other valuable data can be obtained 
from Eq (2). Taking 34 as the maxi 
mum shape factor, the minimum 7 
for large values of L is about 0.050 
For T equals 0.06, the minimum L is 
about 0.27; for 0.07, the minimum 1 
is about 0.16 and for 0.08, the mir: 
mum L is about 0.13. In actual de 
sign, these minimum L requirements 
do not prove to be very restrictive 

Computations for some of the solid 
geometrical shapes are also of value 
Table I shows minimum area and di 


Thickness (uniiorm),T, in. 








hollow 


shapes for which Tain is larger 


Table I—Minimum Area and Dimensions 


for Common Shapes 





Minimum D. 
rea, imension, 


Sq im. = 


Shape 


D=0_.109 
S =0 Ill 
W=0 083 
W =Q 067 
W=0 061 


0.0094 
0.0123 
0 O138 
0 0222 
0 0372 


Circle, diameter D 
Square, side S 

Rectangle, 1 = 24 
Rectangle, / = SH 
Rectangle, L = 107 





mensions for some of the common 
shapes, computed on a basis of a 
maximum shape factor of 30. Of 
course, these common shapes are not 
always extruded, because some can be 
procured as bar and rod stock. Never 
theless, Table I is useful because some 
extruded shapes approximate these 
common shapes, and therefore the table 
gives an approximation of the size limi 
tations that shape factor places on such 
shapes. Here again, the limitation is 
not serious, the minimums being rela 
tively small 


Overall Size 


Another limitation on the design of 
extruded shapes is the overall size, 
which is determined by the diameter 
of the smallest circle enveloping the 
shape. This limitation is not so much 
one of cost, but rather one of pro 
curement, The diameter of this en 
closing circle controls the size of the 


15] 





die, which in turn is limited by the 
size of the extrusion presses. Before 
designing an extruded shape with an 
overall diameter greater than 10 in., 
a check should be made to determine 
whether there is a sufficiently large 
press available 

The upper limit on overall size is not 
the only size factor that must be con- 
sidered in design. When the diameter 
of the enclosing circle is large, it be- 
comes increasingly difficult to force the 
metal through thin sections in the die, 
especially if one part of the shape is 
thick and another part is thin. Fig. 4 
shows suggested minimum thicknesses 
plotted against D, the diameter af the 
enclosing circle. Another way of ap- 
plying this limitation is to lower the 
maximum allowable shape factor for 
larger values of D, but this methoa is 
not recommended 

Die Projection 

An extruded shape containing a 
channel-like section necessitates a pro- 
jection on the die. If this projection is 
too long for its width, the force of the 
metal against it during the extruding 
process will cause it to bend or even 
break. The length of such a projection 
should not be more than three times its 
width of such alloys as 14S, 17S, 24S 
and 75S. It can be four times the width 
for alloys such as 3S, 53S, 61S and 
for magnesium alloys. If the func- 


Table Il—Standard Tolerances for Metal- 
Dimensions in Cross-Section of 
Extruded Shapes 





Dimension (d), in Tolerance, in. 
d< +0 006 
125 2d « 25 +0 007 
5 +0. 00S 
+0.009 
+0 O10 
0.012 
+0 016 
0 024 
+0.034 
+0 044 
+0 O54 
+0 O64 
+0 O74 
+0 OSO 


tional needs of a part dictate a deep 
channel of dimensions at variance with 
the above, the part can be extruded 
with the legs forming a ‘“V"’. After ex- 
trusion the legs are bent to the de 
sired parallel position. This extra op- 
eration increases cost, but in some 
cases is justifiable. 
Radii 

Corner radii are not of extreme im- 
portance in extrusion design, although 
they do help to extend the life of the 
die. A minimum radius of 0.01 in 
is generally recommended for both 
corner and fillet radii. Many standard 
shapes embody only the minimum 
radii, while some uniform-thickness 
shapes incorporate both corner and 
fillet radii that are equal to the 
thickness. 

Lengths of Extrusions 

When extruded pieces are ordered 
in lengths ranging from 3 to 36 ft, 
there is no extra charge. Shorter pieces 
carry a premium rate, as do longer 
pieces up to a maximum of 90 ft 
For shapes of relatively large cross- 
sectional area, an extra long length 
requires a large capacity press. Here 
again, the availability of proper equip- 
ment should be checked. 


Tolerances 


Standard tolerances should be used 
whenever possible. With simple 
shapes, it is sometimes possible to use 
smaller tolerances, but this is not ad- 
visable except with permission from 
the supplier. With complicated shapes, 
it is sometimes necessary to have tol- 
erances even larger than standard. 
Again, the advice of the supplier 
should be sought 

For tolerances on the dimensions 
of cross-sectional shapes, it is neces 


- sary to distinguish between metal di 


mensions and space dimensions. A di- 
mension that is at least 75 percent 
metal is called a metal dimension; 
otherwise it is a space dimension. An 
example of this distinction is the shape 
in Fig. 5. The 1.50 dimension is a 


























- 


Fig. 5—The dimension “1.50” is a metal dimension at the left end of the channel and 
a space dimension at the right end. The proportions of this part are not in accordance 
with good extrusion design because the necessary die projection would be subjected to 


an excessive bending load. 


metal dimension at the closed end 
and a space dimension at the open 
end. These two kinds of dimension are 
subject to different standard tolerances. 
The space-dimension tolerances vary 
with the length of the extended legs 
and can be from two to three times the 
metal dimension tolerance. For the 
example shown in Fig. 5, the tol- 
erance for the 1.50 dimension at the 
closed end would be, from Table II 
+0.016. At the open end it would 
be -+0.050. In the few unusual cases 
where this increase in tolerance would 
not be acceptable for functional rea- 
sons, the supplier should be consulted 
An incre?se in price would almost cer 
tainly result if closer tolerances were 
specified and this increase would have 
to be justified before a design is ap 
proved. 

In addition to the tolerances on 
the dimensions of the cross-sectional 
shapes, there are four other types 
of tolerance that should be considered 
These are listed in Tables III through 
VI, inclusive 


Table Ill—Standard Straightness Toler- 


ances for Extrusions 





Allowable 
deviation 
from straight, 
per ft of length, in 


Diameter of 
enclosing circle, in 


Under 1%«. least thick- 0 0500 
ness 0.0/4 or under 
Under 1%, least thick 

ness over 0.094 
1% and over 


0.0125 


0.0125 





Table 1V—Standard Tolerances on Twist 


of Extrusions 





Allowable twist 


Diameter of per ft of length, 


enclosing circle, in 


l nder lho 
1% to 3 
3 and over 





Table V—Standard Tolerances on Angu 
lar Dimensions of Extruded Shapes 





Tolerances 
on angular 
dimeasion, deg 


Minunum thickness 
in shape, in. 
Under 0.188 2 
0.188 to 0.756 114 
0.750 and over l 





Table VI—Standard Tolerances on Corner 
and Fillet Radii of Extruded Shapes 





Size of radius, in Tolerance, in 


corners : 
Under 0.188 


“ Sharp 1/é 
1/é 
0.188 and over 10% of radiu: 


+ 
4 
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Fig. 1 


PIN HOLE EXTRUDED-~—-~ 


<--SHEET METAL 


Fig. 2 


- | 
(B) 


Forms of piano-type hinges used in aircraft applications. (A) Leaf bent up of sheet metal. (B) Leaf made from an 





Typical hinge application on the engine access door of an experimental Martin airplane 


extruded section with pin hole formed in extrusion. (C) Leaf with pin hole drilled in bar stock or in an extruded section 


Hinges for Fastening 


HAROLD G. BRILMYER 


Seructural Research Engineer 


The Glenn L. Martin Company 


TO IMPROVE ACCESSIBILITY, it has been 
common practice in aircraft design to 
use piano-type hinges for attaching 
access doors to air-frames. The load 
carried by the hinges in such an assem- 
bly is usually quite small and the ordi- 
nary bent-up sheet metal hinges have 
proven to be satisfactory. To save 
weight, however, and at the same time 
to be able to manufacture more com 
plex hinge configurations, it soon be- 
came the practice to machine the hinges 
from high strength aluminum alloy ex- 
trusiorns 

As a result of this practice, the use 
June, 1951 
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Structural Parts 


of the piano-type hinge has been ex 
tended to highly loaded non-rotating 
applications, such as attaching wing 
tips, cowlings, wing leading edges, and 
stabilizers, wherein the particular 
assembly can be quickly removed by 
simply pulling the pins out of the 
linges. While hinges of this type as 
currently designed do fulfill their pur 
pose, they could with some modifica- 
tion of their dimensional proportions 
be structurally more efficient when 
judged on a strength weight ratio 
Three forms are shown in Fig. 2 in 
which piano-type hinges are available 
Type A hinges are bent-up of sheet 


metal; these are made of steel and of 
aluminum. They are available only in 
the simple flat leaf as shown and arc 
recommended for lightly loaded ap 
plications bent-up tangs 
open under a relatively iow load 
Type B hinges have their leaf part 
manufactured from 53S or 61S alu 
minum alloy extrusions, in which the 
pin hole is formed during extrusion 
through the die 
be extruded into desired 
shape and has no seam at the tang to 
open under load. Close quality control 
is necessary, however, to insure that 
the material adjacent to the pin hole 


since the 


The leaf section can 
almost any 
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Fig. 4 


does not contain defects as a result 
of incomplete welding of the tang 
during extrusion, This hinge has been 
restricted to applications, where the 
loads are low or where large safety 
factors can be maintained. 

Type C hinges have drilled pin 
holes. These hinges are fabricated 
from the 24S and 75S aluminum alloys 
in which it would be difficult or not 
practical to form the pin hole in an 
extruding operation. Type C hinges 
are either machined from bar stock or 
from extruded sections. The high cost 
of drilling the pin holes in long hinges 
has restricted these hinges to the more 
highly loaded non-rotating applica- 
tions 

In presenting the following non- 
dimensional method of analysis for 
hinges having drilled pin holes loaded 
as shown in Fig. 3, use will be made 
of the data contained in North Ameri- 


Applied 
lood 


Fig. 3—Test loads on specimen 
hinge having drilled pin holes. 
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can Aviation Report No. NA-48-630 
General Hinge Tests (24ST, 75ST 
and 6iST aluminum alloy), May 26, 
1948. 


OPTIMUM DESIGN OF STRUCTURAL 
HINGES. The parameters that affect 
optimum design are: Hinge material, 
edge distance of the pin hole, length 
of the tang, diameter of the pin, and 
pin material. 
Where 

P = test ultimate load per tang, Ib 

D = pin dia, in. 

W-= tang length, in 

E = edge distance, in 
the series of test curves shown in Fig 
3, in which the ordinates are P/D? and 
the abscissas are W/D were obtained 
by plotting the ultimate strength data 
given in the North American Avia- 
tion report. 
Where 


S = strength of pin in single shear, psi 


the ordinates for the values of the 
single shear strength of pin indicated 
at the right of Fig. 4 are plotted from 
the relations 

P = 2 (x D*/4)S 
or 

S = 0.636 (P/D*) 

A balanced design is obtained when 
a choice of W, D, and P/D? yield a 
value equal to the single shear strength 
of the pin 


Ultimate strength data for drilled pin hole hinges made of three different aluminum alloys. 


EXAMPLE 1. For a hinge of 61ST 
material, an E/D ratio of 2, and a pin 
shear strength of 160,000 psi; a W/D 
ratio of 3 (from Fig. 4) gives a bal 
anced design. 


EXAMPLE 2. For a hinge of 24ST ma 
terial, an E/D ratio of 1.37, and a pin 
shear strength of 100,000 psi; a W/D 
ratio of 2 (from Fig. 4) gives a bal 
anced design 


EXAMPLE 3. For a hinge of 75ST ma 
terial, an E/D ratio of 1.85, and a pin 
shear strength of 100,000 psi; a W/D 
ratio of 1 (from Fig. 4) gives a bal 
anced design 


GENERAL DISCUSSION AND PROPOSED 
Crireria. The curves of Fig. 4 indi 
cate that for a given edge distance 
and pin diameter, an increase in tang 
length will not always result in in 
creased strength and may result in de- 
creased strength. This decrease in 
strength from an increase in W’/D re- 
sults from the bending of the exces- 
sively long pin that concentrates the 
load at the corner of the tang, result- 
ing in an early “tearing’ "failure. To 
get the best strength weight ratio, the 
choice of W/D should fall on the 
straight line portion of the curves. 
The curves of Fig. 4, give optimum 
W’/D ratios that are not practical un- 
der the present machining limitations, 
and the new tooling costs required to 
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produce hinges having these optimum 
ratios would be excessively high. Be- 
cause of tooling difficulties, the mini- 
mum practical value attainable for W 
appears to be , inch. 

It should be noted that the test 
curves shown on Fig. 4 are only valid 
for the particular ratio of E/D indi- 
cated. 

The slope of the straight line por- 
tion of the test curve, as a result of 
the choice of ordinates and abscissas, 
is actually the bearing strength of the 
material, The validity of this statement 
is easily checked as follows: 


Bearing stress = (Load, lb) 
sq in.) 


is e WD 

WD ~ ( Dt )/( D )- 

The straight line, indicated on each 
of the curves in Fig. 4, was drawn 
through zero at a slope equal to the 
bearing value given in Table I, these 
values are taken from ANC-5, “The 
Strength of Metal Aircraft Elements.” 
The actual bearing strength of the 
test specimens and the straight lines 
show good agreement 

The design curve for any other ra- 
tios of E/D would be constructed in 
the same manner, that is, by drawing 
a straight line through zero having a 
slope equal to the bearing strength of 
the material at the ratio of E/D to be 


(Bearing area, 


P/D 
W/D 


Table I—ANC-5 Bearing Allow- 
ables for Plate Material 
| 
Uli- Yield, 


mate, psi 


15x 
\ ield, 


Material 


61ST 56,000 84,000 
24ST : 60,000, 90,000 
75ST | , not 
| critical 

| 


used. The article “Analysis of Lugs 
and Shear Pins Made of Aluminum or 
Steel Alloys” by Cozzone, Melcon and 
Hoblitt, PRopuct ENGINEERING, May 
1950, p 113, contains comprehensive 
data on bearing allowable for prac- 
tically all edge distance in steel and 
aluminum and is recommended for 
use in the construction of any new de- 
sign curves. 


Conclusions 


TANG LENGTH. Commercially avail- 
able aircraft hinges have a tang length 
of % in., giving ratios of W/D that ex- 
ceed the optimum desired for small 
pin diameters. A standard tang length 
of % in. would raise the efficiency of 
hinges to the level required for struc 
tural applications 


HINGE MATERIAL. Assuming constant 
edge distance and pin diameter, the 


optimum tang length becomes smaller 
as the higher bearing strength material 
is used. Considering the material 
tested, it appears that 61ST aluminum 
alloy in optimum design would give 
more reasonable tang lengths. Alloy 
75ST, however, requires extremely 
small tang lengths because of its high 
strength and its sensitivity to large 
W’/D ratios 

Pin Hote Epce Distance. T! 

ing strength of materials increases 
proportion to the increase in edg 

tance. Therefore, maintaining reason 
able tang lengths, it 
that an edge distance of 1 to 1} 
times the pin diameter be used. This 
ratio of E/D will give optimum ratios 
of W’/D that are greater than the 2D 
edge distance tested. 


} 


} 
s recommende 


Pin MATERIAL. The choice of pin m 
terial has usually been based on corr 
sion resistance, with the preference | 
ing given to stainless steel 
have a high shear strength eq 
or greater than that of heat-treat 
alloy steel wire 

The acceptance of the 
length as a standard, desir 
hinge would 
expenditures that hinge 
must make for the new tools 
produce the optimum design 


These pins 
- 


users oon 





Reliability 


Large-scale electronic computers 
have received widespread attention 
since the war, but only a very few have 
reached the stage of regular produc 
tive computational activity. Since its 
dedication in June 1950, the National 
Bureau of Standards Eastern Automatic 
Computer (SEAC) has solved a large 
number of important problems. Until 
now, little or no reliability informa- 
tion has been available on any post- 
war high-speed electronic computer in 
regular use. 

The new electronic computers are 
highly intricate, with tremendous nurn- 
bers of components and connections. 
SEAC contains some 11,000 german- 
ium diodes, 800 vacuum tubes, 500 
pulse transformers, and 100,000 sol- 
dered connections. Failure even for 
a millionth of a second of a single one 
of these myriad connections and com- 
ponents will result in computer mis 
function. These factors impose ex- 
tremely severe design, construction, 
and maintenance requirements. Yet, 
tests show SEAC to be a highly re 
liable equipment 

Operations were scheduled on a 24 
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hours-a-day, seven-days-a-week basis 
during October, November, and De- 
cember, 1950. In general, of each 
week's 168 hr, 16 were reserved 
for preventive maintenance, while 76 
hr were allocated to engineering de 
velopment and testing of new com 
puter equipment. The remaining 76 
hr were devoted to SEAC’s primary 
mission, the solution of problems 

For the entire three months, 72 per 
cent of the total time assigned to prob 
lem solution was “‘good” time. Week 
by week during the period the relia- 
bility trend was irregularly upward, 
with the figure reaching a high of 96 
percent for the last week 

The “good” portion of the time 
dedicated to problem solution was 
that in which (1) either problem solu 
tions or coding checks were turned out 
correctly by the machine, or (2) the 
machine was in good operating con 
dition but idle. The machine was ac- 
tually solving problems correctly dur- 
ing more than half (52 percent) of 
the time assigned to problem solu 
tion; coding checks took 17 percent 


of the time; and during only about 


3 percent of assigned 

machine in order but id! 
‘Down” time 8 per 

total hours allotted to pro 


I 
tion—was a combination of t 


' 


because of machine misfunction 
problem solution (including the 
used for re-running 
lost while machine 
being diagnosed and 
time during which the mach 
out of order and idle 

SEAC was producing corr 
tions during some $16 hr ir 
three months of 1950. Since th 
chine can add or subtract pair 
digit numbers up to 5,000 
sec, and multiply or divid 
times per sec, an enormous n 
of individual mathemati 
are performed 
hour. The great 
computer makes feasi 
of lengthy problems 
speed, 
7 down” 
the 
output 
ical 


problems) 
difficultic 
lied 


rem C 


such a computer 
a considerable per 

may have a n 
than the best 


computer 


time 
prew 


working f 











DR. JOHN H. CURTISS, who points out the 
changes mathematicians are effecting in the basic 
pattern of industry, is Chief of the National Ap- 
plied Mathematics Laboratories of the Bureau of 
Standards. He has authored a number of papers on 
mathematics and is active in several societies 


SEAC, the Bureau's abbreviation for its electronic computer, combines 
a vast number of simple operations into a complex, high speed sequence 
by means of which it can calculate answers to many difficult problems 


Mathematics for Design, 


COMPUTING MACHINES have received considerable atten- _PE—When you refer to mathematical statistics, do you 
tion in newspapers and general magazines in the past two have in mind statistical methods of quality control 
years. Editors have had a field day speculating about ma a cai 
: ; YS § CURTISS—That among other applications. In simplest 
chines that ‘think : t i 
aera t e ee o> w terms, mathematical statistics is the application of the 
computer lave a logical place In inc ustry rat . . : ° 
. : 7 ay theory of probabilities to practical problems, as for ex 
type of problems can they solve? When can they be used le pee ’ “on hI H 
) ) ; mole sality contr robler nes 
to best advantage? Should industry make greater use of “™P*° ry a a ity es —— ‘sence 
mathematical specialists than in the past? Dr. J. H. Curtiss, statistica 7 10ds can also be used in nee 1 anc rm 
‘ “i. ctiy itie n test and research, two ana es are requires 
head of the mathematical division of the National Bureau ‘““!*"! - f : : » WO seas ‘lled eve ‘ 
c ~ j pre-ang SIS ¢ perim ts Hi tin Ca ad ae , 
of Standards, has some definite ideas about these and * PfC-anatysi > ——— — a ; h «gee 
‘ periment where! the patte an method ce 
other questions affecting the role of mathematics in indus let > 1 - ) p me on = - Poe “1. 
“ting data are set up so that they will produce data that 
try—and showed no hesitancy in speaking on them when a oe oe SO that they produc <~thewe 
interviewed by Propuct ENGINEERING with a portable °° valid and reliable; a post analysis of the data collected 
raccrdes , : from the experin.ent, in which the data are { ro. essed, in 
terpreted, and used as a basis for inferences. This insures 
PE—Isn’t it true, Mr. Curtiss, that mathematics is playing that the greatest amount of information 
an increasingly important role in industry? any given test or experiment 


st 
( 


is obtained from 
Modern mathematical sta 
tistics provides highly useful mehods and tools for both 


CURTISS—Yes, applied mathematics is on the threshold , See 
t these analyses 


of a really revolutionary development. Numerical answers 
to physical problems can now be obtained at hitherto PE—Besides its use in setting up inspection quality control 
undreamed of speeds by high speed computers. Moreover, procedures and other standards, mathematical statistics 
over the last 20 years, there has been a phenomenal growth appears to find application in scientific development work 
in the field of mathematical statistics Isn't it true that some of these problems are so complex 
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LESS COMPLEX PROBLEMS 
sented to the IBM punch-card machines for solution. 
given. 


instructions as well as numbers can be 


but problems which are still too large for manual computing methods—ere pre 
The newest is the 4 unit Card— 
The machine is shown in operation at the computing center of NBS 


~Programmed Calculator to which 


Research and Production 


that mathematical specialists are needed to solve them 
that interpretation of the prc 


the ordinary engineer in government 


CURTISS—Yes, that’s perfectly true. Certainly, 

ample of this is the growing complexity of war 
methods of meking war. The first World War has com 
monly been called the chemist’s war. The second World 
War was the physicist’s war. There are men who say that 
the third Ww orld War, if it occurs, will be the mathema- 
tician’s war! 


PE—Would you min¢ 


CURTISS—Nearly all phases of the art of 
problems for the mathematician 
networks attacking 
and many other mod 


omplexity 


or industry? 


an ¢x- 


1 explaining this a little more fully? 


war present 
For example, f 
airplanes, and guided missiles, 
ern weapons are based on theories of 
Another example is the science of 
operational analysis which came into being in World 
War II. In this, data are analyzed using both mathematical 
and physical methods, and the conclusions reached form 
the basis for decisions as to both overall or immediate stra 
tegy, as the case may be 


against 


extreme 
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»blems is beyond the realm of 


of the 


defense 


Computers Cannot Think For Themselves 


PE—We have heard the expression made about computers, 
Let's record everything in sight and the machine wi ill do 
the rest.” Would you care to comment on this? 


CURTISS—Certainly a computer is a highly comp »lex in 
strument, but even though it may be able to perform its 
intended function with great accuracy and precision, the 
truthworthiness of its answers depend upon the trustworthi 
ness of the raw data themselves 


PE—Are we to infer from this then that you do not con 
sider the computer a mechanical brain? 


CURTISS—-Right. Machines are stupid 
computer, who can understand a variety of different a edinee 
given by another human being, the machine must have 

problem very carefully and very adequately prepared, 
and the problem must be stated the limited language 
understood by the machine. Even with a fully automatic 
computer, it is usually necessary to break down a problem 
into simple little routines. These limitations point up 
another problem, that of the need of re-writing large 


Unlike a human 
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is is not adequate for the 


ELECTRONIC SORTER is another new IBM machine. Cards punched to represent numeri- 
cal data are sorted electronically before they are run through an IBM punched-card computer 


1athematics, for the classical 


way of doing 
newer computers, not 
autemati types 
of the computer is, of course, the factor 
ch discussed today. Will you show us just 
t this characteristic is? 
enormous speed brings into the realm 
ms that, hitherto; have been imprac 
numerical methods. Such problems 
ts which must be determined 
omputation. Let suppose, for 
1 new type airplane is to be designed—one 
N say, there would be a heavy 
ilysis involved before this particular air 
or even before it would be desirable to 
The research problem, of course, lies in 
p the theoretical formulations that are derived 
fed to the computer. Once this is done, 
hine can determine the answers to 
would otherwise take many man-years of 
Somet the answer is gotten on a 
ichine, sometimes on an analogue computer, 
on a large automatic digital machine. At 
ves an answer that can be con- 
tity, whereas only a theoretical 

btained 


prov 
t110n Dy 


us 


Needless to 


ma 


mes 


ral computing machines in the 
National Bureau of Stand 


objective, of course, is to provide 
high speed machines to other 
Until recently, our largest machines 


services On 


agencies 


have been IBM electronic punch card machines. Now in 
operaiion here in our laboratory, however, is a really high 
speed automatic computer which is called SEAC—Stand 
ards Eastern Automatic Computer. Another similar ma 
chine is being completed in the computing laboratory of 
the Institute of Numerical Analysis on the west coast 
That computer is called the NBS Western Automatic € 
puter, or SWAC for short 


on 


PE—Have these new 
the older ones 


automatic machines, then, super 


CURTISS—Not at all. To cover the broad spectrum ot 
problems that we are called upon to solve, we must have 


machines of intermediate size the IBM 
card machines as well as the large scale computer 


such as punch 
Put 
another way, we try to use the machine that provides the 
most economical way of doing the job 
} 


PE—lIt seems obvious that industry can benefit greatly from 
the work you have done here. However, just how can in- 
dustry make use of that work? For example, will you 
contract to solve problems for them? Will you help them 
to devise the proper methods of attack if they install 
their own computers ? 


CURTISS—Taking your last question first, we are glad 
to assist private industry by advice and consultant services 
in setting up mathematical The performance 
however, of actual compution services for private industry 
oti a large scale of pay cannot be done deeciiy, 
law under which we operate is not set up that way 


sections 


for the 


PE—Haven't you pertormed a lot of computing work, 
though, for industry, particularly the aircraft industries 
and associated firms in southern California? 


Propuct ENcINEERING — JuNE, 195] 








CURTISS—Yes, that’s so. This has been done when a 
government agency contracting for the work done in those 
industries has sponsored the services we have performed. 


Staff of a Mechanical Department 
For Industrial Companies 


PE—So far our discussion has brought out the growing 
importance of the aid that mathematics is giving at the 
present time, and will continue to give to industry. Sup- 
pose then that a firm wishing to get in step with this trend 
decides to set up a mathematical section. How would it go 
about doing so? 


CURTISS—My first recommendation is that the mathema 
tical section be given the dignity of a separate organiza 
tion, preferably at a staff leve) in the engineering depart- 
ment or research laboratory. The idea is that it should 
form an advisory group on the staff of, e.g., the director 
of the engineering division. It should never be part of 
the production department. Setting up the mathematical 
section in this way makes the most effective use of the 
contribution the matheriatician can give to the firm. For 
one thing, the mathematician is more likely to be brought 
in at the planning stage of an itivestigation where decisions 
are made as to what data to collect and how to collect 
it. Since worthwhile conclusions can be drawn only from 
valid data, it can be seen how important this is. If the 
concept of the staff-level mathematics group seems imprac- 
tical, then, at least, the mathematics group should be set up 
as a separate section in the engineering division or in the 
research laboratory. 


PE—Then, what has been the place of the mathematician 
in industry ? 


CURTISS—Until recently, mathematicians working in in- 
dustry have been sprinkled individually throughout the or- 
ganization at rather low levels as assistants to engineers or 
production men. I do not suggest that such assistants are 
not needed, but I do wish to recommend that a more 
fundamental approach be used at the same time. The 
mathematical section when set up as a separate organiza- 
tion will act as an informal coordinator of research, draw 
ing to the attention of workers in one branch related re 
search completed, in progress, or contemplated in another 
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research, which, as it has been aptly put, “involves the 


same verbs but different nouns.” 


PE—If the firm already has an inspection quality control 
group, how should it be fitted into the organization picture / 


CURTISS—It is quite possible that it would be advanta 
geous to consolidate it and the applied mathematics group 
as has been the aim here at the Bureau of Standards 
This would, on one hand, tend to elevate the standards 
of statistical work—a worthwhile objective that sta 
tistics have not always enjoyed a good reputation among 
and, on the other hand, the proximity of the 


{ 
I 


scientists 
two groups would make the mathematician more aware 0 
the vital part probability plays now adays in applied mathe 
matics. This is important because applied mathematics 
makes increasing use of probabilities, for example, in 
theories of noise in electronic circuits and in the st 


the 


radio propagation 


but how 


PE—We now have the 
to staff it? 


organization 


CURTISS—An additional 
important one—for th 
tivities and their elevation to the dignity of a separate s« 
tion is to be found in the difficulties inherent in 
competent applied mathematicians for the service of indus 
try. Traditionally mathematicians have enjoyed not only 
the freedom of the academic atmosphere but the freedom to 
select their own problems. To work in an 
ganization on other people's problems is a novel experi 
ment for them. Bell Telephone Laboratories is one of the 
few industries that has been outstandingly successful 
gathering a group of competent mathematicians 


reason and perhaps the 


consolidation: of mathematical 


recruiting 


industrial or 


PE—Do you have any further recommendations to make 
comments to add on this phase of subject? 


CURTISS—Only this. I believe that all industries should 
explore the potentialities of the high speed computing ma 
chines not only as an aid in solving engineering problems 
but for their inventory l 


stock control and other financial and 
accounting operations 


There is great activity now in adopt 


ing high speed electronic machines to the business admin 
istration type of problem 


that is not cognizant of this is missing the boat 


It is my feeling that any industry 


This 3 x 3 latin square is 
part of an experimental 
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the effect of deforming 
die depth on the apparent 
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Dies 1, 
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0.020 im. A 
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100 percent bare 
exposed. By means of this 
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Retract Phase of Cycle 


1 PRESSURE OPERATED SEQUENCE 
s VALVE. By the use of only one 4-way master 
control valve, a number of cylinders can be set up 
in sequence. To obtain the proper order of opera- 
tion, each sequeace valve is arranged so that as the 
pressure builds up when one cylinder completes its 
stroke, the valve will open and allow oil to flow to 
the next cylinder. This same occurrence is repeated 
throughout the entire cycle of cylinder operation. 
If the force in psi required for actuation of the first 
cylinder is greater than that for the second or third, 
sequence valves cannot be applied successfully. 


Power unit 











Ram cylinder 


Feed cylinder 











Cam opercted 
valve 
Moster contro/ 
vo/ve 


Pressure 


‘\ 
oe 


Retract Phase of Cycle 
2 CAM-OPERATED SEQUENCE VALVE. This circuit uses a 
. 


cam operated 4-way control valve to govern the sequence of 
cylirder actuation. In normal position both of the piston rods are 
retracted. With the operation of the 4-way master control valve, oil 
flows to the blind end of the feed cylinder. At the end of the feed 
cylinder stroke, the cam-operated valve is contacted and oil flows to 
the blind end of the ram cylinder, forcing the ram to the outer 
extremity. When the master valve is shifted again, oil flows to the 
rod end of the feed cylinder and the piston begins to retract. As the 


hous 


[7] Operoting pressure 


cam rides free of the roller of the cam-operated valve, oil is reversed in 
the ram cylinder. Since this circuit is controlled by two valves, the 
pressure required to move one cylinder is independent of the other. 





5 ELECTRICAL CONTROL OF SEQUENCE. 
® Electro-hydraulic controls are extensively 
used because of their speed and flexibility. Con 
tributing to the latter characteristic are the facts 
that electrical circuits can be made as complex as 
desired and that the control units—pushbuttons, 
limit switches, interlock switches, etc.—can be lo- 
cated wherever convenient. In the circuit shown, 
solenoid A, of the 4-way master control valve A is 
energized by momentarily depressing the start push- 
button. This causes the valve piston to shift and 
directs oil to the blind end of cylinder No. 1. Then, 
the oil pressure forces the ram to its extended po- 
sition. As the piston rod approaches the end of its 
stroke, limit switch No. 2 is contacted, thus ener- 
gizing solenoid B, of the second 4-way control 
valve. This causes the valve piston to shift, admit- 
ting oil to the blind end of cylinder No. 2. Then, 
the ram of this cylinder moves out until the piston 
rod contacts the limit switch No. 3. As a result, 
solenoid Ay of master valve A is energized, shifting 
the valve piston and directing oil to the rod end of 
cylinder No. 1. As the piston rod approaches the 
end of its return stroke, it contacts the roller of the 
limit switch No. 1. This switch acts to energize 
solenoid B, of the 4-way valve B. The valve piston 
shifts and oil is admitned to the rod end of cylinder 
No. 2. The ram of this cylinder is thereby retracted. 
In the sketch at the right, two sequence valves are 
employed in the manifold line. As described under 
Fig. 3, above, these valves prevent a pressure drop 
in either cyiinder while the other is operating. 
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3 MANUAL CONTROL—CONSTANT PRESSURE. With this 
* hydraulic circuit, any one cylinder of a group can be operated 
without causing a noticeable pressure drop in any of the other cylin- 
ders. A circuit of this type finds wide usage where one power unit is 
made to serve a number of cylinders. When there is full pressure in the 
feed line, all sequence valves are open. If the master control valve of 
any one of the cylinders is shifted, the resulting drop in line pressure 
causes the sequence valves leading to the other cylinders to close. Thus, 
oil under pressure is trapped in all cylinders with the exception of the 
one being operated. Were sequence valves not used, there would be a 
pressure drop in the remainder of the cylinders until the ram reached 
the end of its stroke. 
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4 MOVING DIFFERENT LOADS IN Si 
® QUENCE. This circuit has been used to good 
advantage in sequential operation. This circuit 
makes use of a Hi-Lo pump which delivers high 
volume at low pressure and b’gh pressure at low 
volume. This can be used on an installation where 
the No. 1 cylinder moves against slight resistance 
ata high speed and cyli ader No. 2 must move out 
under low speed at a high pressure due to a heavy 
load. This eliminates a sequence valve and affords 
a very simple circuit. Cylinder No. 1 reaches the 
extent of its travel before cylinder No. 2 moves 
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§ ROTARY MOTION. Solenoid valves control the operation of 
« three cylinders in sequence for driving a flywheel. Each cylinder 
has pressure on the rod end for 180 deg of the flywheel cycle and pres 
sure on the blind end for the 180 deg remaining. Two momentary 
contact switches, actuated by a trip dog on the rim of the flywheel, are 
wired to each of the control valves. When the switch directly opposite 
each cylinder is tripped, pressure is directed to the rod end of that 
cylinder. Tripping the adjacent switch reverses the control valve. Note 
that the cylinders are mounted at one end only and that this mounting 
is a pivot bearing. Thus, cylinders are free to oscillate, as is required 
by the rotating flywheel. Hydraulic lines must be flexible to accom- 
modate the movements of the cylinders. 
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7 SEQUENTIAL OPERATION OF A RECIP 
e® ROCATING PISTON. This hydraulic cis 
cuit makes use of manual and pilot operated valves 
to set up sequence operation. When the handle 
of the 4-way master control valve is shifted, oil 
flows to the blind end of cylinder No. 1. Ram of 
this cylinder moves to the outer end of its stroke 
Pressure builds up, opening the sequence valve, 
allowing oil to flow to the pilot operated 4-way 
control valve. By pilot valve and trip dogs on piston 


tod, cylinder No. 2 automatically reciprocates until 
master valve is shifted and ram of No. 1 retracts 


Operating pressure 
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Vice President, Micro Switch Division 


Minneapolis-Honeywell Regulator Company 


PRECISION, SNAP-ACTING SWITCHES 
differ from the ordinary toggle types 
in that the operating motion required 
is measured in thousandths of an inch 
rather than by as much as } in. or 
more. But because of precision meth- 
ods of manufacture, particularly the 
holding of close tolerances during as- 
sembly and the use of beryllium cop- 
per spring members and silver con- 
tacts, such switches often are rated at 
capacities equal to or greater than the 
load ratings for larger conventional 
units. As a result, they are used not 
only for control but for power cir- 
as well. Examples of such uses 
are for thermostatic and pressure con- 
trols; limits and interlocks; safety 
stops; automatic cycle control; and 
counting, sorting, and weighing. 
The variety of basic switches and 
their combination with actuators and 
housings has grown with their uses 
until several thousand combinations 
are available. Catalogs of manufac- 
turers of course give detailed infor- 
mation on the characteristics of the 
types of switches and the 
services to which they are best suited, 
but a review of the principal factors 
affecting selection and application, Ta- 
ble I, will contribute to improved per- 
formance, reduced cost, or both. 
With few exceptions, noble metal, 


cuits 


various 


162 


butt contacts driven by blade type, 
snap-acting mechanisms are used in 
switches of this type. They may be 
factory adjusted for self-returning ac- 
tion or to remain in either position 
until positively driven to the other. 
The action of this latter arrangement 
is referred to as ‘“‘sustained contact 


- operation”. 


Spring members are usually made 
of heat-treated beryllium copper, be- 
cause of its good fatigue endurance 
and electrical conductivity. It per- 
forms well in continuous temperatures 
up to 250 F. However, for service 
above that temperature, other spring 
materials such as Duranickel, Ni 
Span C, or Elgiloy can be used 

Contacts of fine silver are standard 
in this type of switch. Special alloys 
of silver, containing copper, nickel, 
iron, vr cadmium oxide, have, how 
ever, been found to be superior to 
pure silver on certain re 8 where 
transfer of contact material is trouble- 
some or where deposits of vaporized 
contact material invite dielectric break- 
down. The selection of special con- 
tact material usually requires tests 
made under the conditions of the pro- 
posed use 

Cases of typical basic switches are 
molded from thermosetting plastics 
General purpose phenolic is the most 


commonly used. Special materials are 
required for exposure to temperatures 
above 180 F. 

Metal housings may be necessary 
when the switch is exposed to the en- 
trance of oil, coolant, or fine dust or 
is subject to mechanical impact and 
shock. Most of them are die cast 
ings. Where sealing is required they 
can be equipped with gasketed covers 
and synthetic rubber boots on operat- 
ing plungers. Special pressure seals 
and ice scraper rings should be speci- 
fied if operating conditions require 
such protection. Explosion-proof hous 
ings that meet Underwriter require 
ments also can be obtained 


Actuation and Operation 


A few types of basic switches and 
housing assemblies are operated by ro 
tary motion through suitable crank 
arms. In the more usual linearly actu 
ated form, the switch spring is snap 
ped from one position to the other 
»y movement of a plunger, through 
a distance which varies from 0.0002 
to 0.005 in., depending on the type 
of switch. Overtravel of the operating 
plungers of basic switches beyond the 
point of switch operation is seldom 
greater than 0.020 inch. 

Small actuating motion is often use- 
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TABLE I~ FOURTEEN CHECK POINTS FOR SWITCH SELECTION 





1. Circuit Required: 
Single pole, single throw 
Single pole, double throw 
Double pole, single throw 
Double pole, double throw 
Split contact 


2. Type of Operation: 
Self-returning 
Maintained contact 
Make-before-break 


3. Electrical Load: 
a-c or d-c 
Volts 
Resistive 
Inductive 
Lamp 
Inrush amperes 
Steady state amperes 
Power factor 





4. Ambient Temperature. 


ul, as in gaging operations or pre- 
cision limit stop work, but is unsuit- 
able where the driving motion can 
not be closely controlled. Several 
types of mechanisms are used to link 
wide operating motion to basi 
switches. Such actuators may be built 
integrally with, or as attachments for, 
either basic switches or housings 

Switches snap from the normal to 
the operated condition in from 0.003 
to 0.005 sec depending on the type 
of unit. On certain types of switches 
contacts on small electrical loads will 
follow mechanical operations up to 
1,800 per minute. On full rated elec 
trical load, heating by the arc limits 
the continuous rate of 150 operations 
per minute 

The ability to consistently repeat 
Operation at a precise point in motion 
of the actuator over a large number 
operations is, of an out- 
standing characteristic precision, 
snap-acting switches. Certain units 
which are provided with wear-resisting 
guides A other special construction 
will repeat operation with a variation 


ol course, 


of 


of plunger position no greater than 
0.0001 in 100.000 operations 
without compensation for ordinary 
room temperature variations The 
ordinary types of switch have repeat 
ability on the order of 0.0005 in. un 


over 
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5. Exvosure to: 
Humidity 
Oil vapor 
Liquid splash 
Immersion 
Corrosive atmosphere 
Explosive atmosphere 


6. Life Required: 

Minimum acceptable 
number of opera- 
tions, mechanical. 

Minimum acceptable 
number of opera- 
tions, electrical 

Will failure to make or 
break circuit as ulti- 
mate mechanical life 
is approached be dis- 
astrous? 





7. Frequency of Operation 


which may 
under maximum 


der small electrical load, 
increase to 0.005 in 
electrical load 

However, there are two often mis 
understood points regarding repeat 
ability: 

1. Repeatability is independent of 
small operating motion. A_ switch 
which can be snapped from one posi 
tion to the other by a motion of 0.002 
in. may have even superior repeatabil- 
ity to one requiring a differential op 
erating motion of only 0.0002 inch 

2. Close repeatability can be se 

only on small electrical loads, 
usually no greater than 0.1 ampere 


cured 


Anticipated Life 


The mechanical life to be expected 
from a precision, snap-acting switch 
depends on the type of switch and 
whether it is driven to the limit of 
its stroke at each operation. There 
are laboratory tests and many field 
experiences with switches which have 
operated more than 150 million times 
without failure on small 
loads at less than full stroke 


materials 


electrical 

Spring 
however, not entirely 
homogeneous, and data on probable 
switch life usually are based on the 
switches being driven to full stroke 

each operation. For these rea 
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Table W—Thirty-seven Ideas for 
PROCESS CONTROL 
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Application of Precision Snap-Acting Switches 
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Table 11I]—Mechanical and 


Contact 
Arrange- 
ment 
See 
notes 


i) , Switch Type 


(Cat. Number 


’ 
* 
( 


Probable 
Mechanical 
(Operations) 


onventional Case 
highest Precision 
bZ-R. BZ-2R. Micro 
Conventional Case 


P- 
\' Heavy Duty 
= / BA-2R. Micro 


! Hermetically Sealed 


le , 1HS1, Micro 
a 


A | Magnetic Blowout 
‘ MT-4R,. Micro) 


Pa initiated, (A iin, ARS ane 


Fig. 1—Mercury switches for automatic washing machine. 
Switch A starts motor, switch B stops ll valve, switch C, 
mounted on cover, is tilted to provide stop of 
motor when cover is raised or if drying load is unbalanced. 


0.049 20,000,000 1,2 


< 


0.050 10,000,000 


f 
| 
' 


0.094 2,000,000 


0.061 800,000 


Subminiature 
ISM1, Micro) 


0.004 44,000 


Miniac 
Acro 


0.014 3,000,000 
Split Contact 
BZ-3YT, !Aicro) 


Double Break 
AO-1A, Square D) 


0.065 300,000 


0.088 10,000,000 


Medium Size 
V3-1, Micro 


0.017 50,000 


Fig. 2—Special-use switches for: (A) washing machine A. 


Rotary Actuated 


Sensitive 


0.016 4,000,000 


V4-14, Micro) 


Double Pole 
Double Throw 


380,000 


DT-2R-A7, Micro) 


Skeleton 


SK-3, Micro 


Mercury Switch, Smal! 


0.010 10,000,000 


AS408D1. Honeywell 


Mercury Switch 
Medium 8.T. 
AS454A1, Honeywell 


Mercury Switch 
Medium D.T. 


0.050 

varies 
with 
care 

given 

leads 


0.044 


AS628C 1, Honeywell 


Mercury Switch, Large 


0.1469 


AS482A1, Honeywell 


* 


level control; (B) gang controls for coin-operated de- 
vices; (C) automobile automatic gear shift controls. 


secured by so mounting the switch 
that the plane of the spring will be 
parallel to the direction of accelera- 
tion or by providing isolating resili- 
ence in the mounting. This can be 
important if the source of vibration 
is a motor, or motor-driven fan, sup- 
plied from a source synchronous with 
the power being switched, for under 
critical conditions such vibration can 
cause the switch contacts to open and 
close circuit on alternate halves of the 
cycle, with resulting contact damage. 
Special vibration-resistant switch de- 
signs are available for use when con- 
ditions are particularly severe. 


Electrical Capacity 


The alternating current power 
which can be reliably controlled at 
rated life often seems out of propor- 
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tion to the small size of many preci- 
sion, snap-acting switches. Experience 
has shown, however, that the Under- 
writers’ Laboratories’ listed ratings 
recommended by ...ost switch manu- 
facturers are conservative. At rated 
loads, difficulty with prompt interrup 
tion of a-c loads is unknown under 
ground level operating conditions. 
Temperature rise is seldom important, 
except when caused by heating of the 
arc on maintained high speed opera- 
tion on heavy loads. 

The limit of rating is fixed by the 
ability of a switch to close circuit 
without sticking or welding of the 
contacts to an extent which prevents 
reopening. It is for this reason that 
only certain types of switches are 
Underwriters’ Laboratories’ rated for 
control of tungsten lamps where the 


Single Pole, 2 
Normally 


+ 


Single Pole, 3 


losed Normally Open. 


9. 30A for N.( 
10. 5A for N.4 


contact, 154 N.O. contact 
eentact, 2.51 N.O. contact. 


instantaneous current flow at closure 
of circuit on a cold filament may be 
more than ten times the hot filament 
current values. Solenoids and motors 
also permit high current inrush on 
closure of circuit, which may per- 
manently weld contacts of switches 
that are not particularly suited to such 
service 
Use on Direct Current 

Several styles of the simple me- 
chanical types of precision, snap-act- 
ing switches serve well on direct cur- 
rent loads up to 30 v, but all are 
limited in the Underwriters’ Lab 
oratories rating which can be secured 
for service on 115 v or higher (sec 
Table III). This is due to the small 
contact separation failing to interrupt 
the arc, particularly on inductive loads 
ENGINEERING 
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Siagle Pol, 
Dounle Throw. 





Electrical Characteristics of Typical Switches 


Resistance Alternating Current Ratings 
to Acceleration 
centrifuga 
gravity units 
switch unoperated 


Differential 
Travel, in 


Operating 
Force, oz Inrush Steady State 

Voltage. Current, Current, Lamp Lead 
volts a-c amp. amp. amp 


0.0002 to 0.002 410 440 30 


15 5 


0.002 to 0.0075 


0.020 max 
0.005 max 2 at 115Vd-< 
0.008 max over 600 ? 5 1 8 at 2309 
1.007 to 0.015 


over 15 


1/8 at 1159 
1/4 at 2309 


b to 26 1.001 to 0.004 90 


to 14 0.035 to 0.046 2 at 110-2209 


Bto 14 1/3 at 1159 


3/4 at 2309 


0.006 to 0.016 


4 gram-in. max 


0.035 to 0.055 


0.008 to 0.030 


varies with varies with 


application application 


—_—— 


Metal to Mercury, 
Double Throw 


8. Mercury to Mercury, 


con Norm 5. Split Contact 5A. Double Break 6. Metal to Mercury 
7 Single Throw. 


open Single Throw 


4. Double Pole, 


Deuble Three il. 1 4 HPN. ©, contact, 1/8 HP N.O. contact. 


12. Resistance load ratings 13. Current rating dependent on voltage. 


switch so positioned that as the tube is tilted 
from one position to another, mercury 


which partially fills the tube will close 


loads are not only difficult 
h pertorman € 
often impossible to pre lict except to 10 amp at 115 v without the use 

] } } 


ts. On many 


Inductive 


to interrupt, but 


potential appearing at the 


swit Control of direct current loads up 


allations, how of circuit between the elec 


ever, satisfactory f mance on sul 
+ + ] } hy, 
stantial loads ired by 


ious condenser esistor con 


! 
iessen 


tions which redu he arc and 
the transfer nti iaterials 
which tends to 

also 


Man 
data 


Rectifiers are 


to assist in arc interruption 


between contacts 
used 
catalogs some 


ufacturers’ give 


on protective networks, but the expe 
their engineering depart 
ments is often needed, as this problem 
is seldom simple 

Direct current motor running loads 
of relatively high value can be 
upted without the use of 


rience of 


inter 
arc-control 
\ 


" 1 
pecau f the small 
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mag 
Most 
that 
is, the plus connection made to the 

ated terminal only 
nagnet 
switch is 


switches containing permanent 
nets which put out the arcs 
such switches must be polarized 


in order that 


blowout may be effective 


One such however, avail 
able in single pole 
construction which need not be polat 
ized. This switch is also interchange 
able in size with similar basic switches 


of conventional 


double throw 


design 
Mercury Switches 
A mercury switch consists of an in 
sulating tube l 


usually glass, which is 


provided with two or more electrodes 


condensers, is provided by basic and 


open 
trodes Outside 
electrodes are made through flexible 


connections to the 
leads. In many cases the tube is filled 
with hydrogen under pressure 
high interrupting capacity on 


which 
gives 
direct current without the use of con 
denser networks. Fig. 1 shows use 

Besides these and the basic switches 
switches 


previously discussed, special 


I 
onsisting of special assemblies of 
standard parts or 


new 


representing com- 
pletely sometimes are 
justified when volume required is suf 
ficiently high to pay for tooling and 


engineering development costs. Fig 
> 


designs 


illustrates several such special 


Swit he 5 
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Further Examples of 


W. H. BURROWS 


Faculty Research Associate, State Engineering Experiment Station 


Georgia Institute of Technology 


12 GEOMETRIC SERIES-SEMILOGARITHMIC PA 

PER. In a previous article (PRODUCT ENGI- 
NEERING, April 1951, page 140), the author 
discussed 11 methods of calculating with graph 
papers. In section 10 of that article, it was 
shown that a line segment whose terminal points 
are ordinates a and ¢ has as its midpoint a point 
whose ordinate is the geometric mean of a and ¢ 
i.e., a number 4, such that a: = b:c. The length 
of the line-segment is, of course, immaterial 
Consequently, if a straight line is drawn across 
the face of a semilogarithmic chart, its points 
of intersection with the abscissa lines will be a 
series of points whose ordinates have the rela 
tionship, a:4 bx c:d o> ome 
series is known as a geometric series. Each term 
in this series is obtained from the preceding term 
by multiplication by a constant ratio. The num 
bers %, 14, 1, 3, 9, 27 make up such 
a series, the ratio 3 being the common factor 
Refer again to Fig. 14 of the April article 


1 LOGARITHMS—SEMILOGRITHMIC PAPER. In 

Section 7 of his preceding article, the author 
described a method for establishing propor 
tionality with linear paper. This involved merely 
the drawing of vertical and horizontal lines to 
represent the numbers and a line from the origin 
to represent the desired ratio. Each pair of lines 
(an ordinate and an abscissa) whose point of 
intersection falls on the diagonal line from the 
origin has the same ratio. This method could be 
used for selecting combinations of stock gear sizes 
for a desired speed reduction. The greatest valuc 
of these techniques lies in practical applications 
A similar procedure is conveniently applied to 
semilogarithmic paper to determine the values of 
logarithms of numbers to any base. Diagonals can 
be set up for a particular base if the logarithms of 
any two numbers to that base are known. Fortu 
nately, the logarithm of the number one to any 
base is zero. Thus, if the scales of semilogarithmic 
paper are laid out as shown in Fig. 17, all diagonals 
will pass through the origin. To locate a diagonal 
only one other point is required. Diagonal B 
in Fig. 17 is established by using the well known 
value of log, 10, which is 2.303. To find log, 


Calculating 


13 PREFERRED NUMBERS—SEMILOGARITHMIC PAPER. Means of 
reducing manufacturing costs anc simplifying maintenance 
procedures are continual design objectives. For example, it is 
desirable in designing a series of parts which are identical except 
for size, to select a size distribution which will provide the greatest 
possible flexibility in application, while keeping the number of 
such sizes to a minimum. It has been found that the optimum 
distribution is that in which the sizes correspond approximately 
to a geometric series. There are two conditions to be met in 
deciding upon such a series. First, there are approximate upper 
and lower limits for the sizes in the series. Second, it is usually 
desirable to have some of the sizes correspond to sizes of similar 
parts already in use or available from commercial stock 
A typical problem is one in which the designer wishes to estab 
lish a series of sizes for a roller of a type presently being used in 
a medium duty machine. The present machine utilizes rollers of 
this type in the sizes 4 in., 8 in. and 15 in. This particular machine 
has seen only limited production up to the present time. The execu- 
tives of the company foresee that a profitable move would be to 
expand the market by making several different sizes of the same 


I 
design, ranging from light to heavy duty. It is now desirable 








~ 
Oo 


Logarithm 

















Number 





of any number, (take the number 17, for example), simply locate 
that number on the bottom scale. Erect a perpendicular at that point 
Draw a horizontal line from the intersection of the perpendicular 
with the diagonal to the right hand scale and read the value of the 
logarithm directly. Diagonal A is set up similarly for logy, of any 
number 
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Visualization and interpolation are the common uses of graph paper. An interesting devi- 


ation from these applications is the employment of graph paper in routine calculations of 


a nature frequently performed with slide rules pr nomographs. Second of two articles. 


ith Graph Paper 





2 in. minimum and 30 in. maximum. Also, it is decided to pro 
vide at least one size between each two of the present sizes, but 
to limit the total number of sizes to ten at the most 

Referring to Fig. 16, the approximate upper and lower limits 
and the sizes now in production are represented by abscissa lines 
on a face of semilogarithmic graph paper. Trial index lines are 
now laid diagonally across the paper so as to intersect simultaneously 
these horizontal lines and several of the vertical ordinate lines, 
the purpose being to locate that diagonal which will intersect most 
of the abscissa lines closest to the evenly spaced ordinate lines 
In this case, the diagonal which most nearly achieves this objec 
tive is line number 2. This line intersects nine ordinate lines be 
tween and including the upper and lower limit abscissa lines, 
indicating that the optimum distribution includes nine, rather 
than ten, sizes. These sizes may be read as the ordinates of the 
points of intersection of the diagonal with the ordinate lines, 
and are approximately 2, 23, 4, 54, 8, 11, 15, 21, and 30 in 





to extend the limits of the available roller sizes to ae page, 











Fxact readings are not required since it is desirable to round these 
sizes off to standard fractions or to the particular sizes of items that 
are already carried in stock 

















] FRACTIONAI -OWERS OF NUMBERS—SEMILOGARITHMK 
PAPER. If y, m7, and & are measured along the Y-axis, which 
is logarithmic, the straight line equation becomes log y = x log 
m +. log b or j b & m*. The magnitude of y can be deter 
mined graphically, as demonstrated in Fig. 18. Values of the 
variable exponent x are marked on the bottom scale. Values of m 
are found on the vertical line at x 1 and a diagonal drawn 
from that point to the origin. For all points on diagonal (a) the 27135 
value of the constant 4 is unity. For other values of the constant, 
a diagonal such as (b) is constructed 


+——— 


ors 


1 Propucts OF TERMS WITH FRACTIONAL POWERS—SEMI 

LOGARITHMIC PAPER. Products involving one or more terms 
with fractional powers are frequently en ountered in engineering 
fields. Taylor's equation for the pressure on a tool when cutting 
cast iron, P CD14/15F3/4 CD°-%4F°.75 might be cited, as well 


as several formulas for end thrust and torque of twist drills, of 





which an example is P 35,500 407/97 
The general expression for this type of problen 
; N,”", which is expressed logarithmically 
N, + wz log No -+ w,, log N, 
This is recognized as a weighted sum of logarithms. Thus, 
method employed for weighted sums in Section 5 of the preceding 
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article is conveniently applied to the computation of prod 
ucts involving fractional powers. 

Unfortunately, a graph paper having logarithmic 
ordinates and hyperbolic abscissas is not available 
commercially, However, as shown in Fig. 19, the necessary 
vertical lines may be easily ruled onto semilogarithmic 
paper by reference to an hyperbolic scale. If the chart is 
to be used for a specific formula, it is unnecessary to rule 
vertical lines for any except the positions required by that 
formula. This was done in the accompanying illustration 
However, if the chart is to be suited in general, it will 
be necessary to have vertical rulings corresponding to all 
the points on the hyperbolic scale. In this case, it probably 
would be advisable to paste logarithmic scales over the 
N, and Nz scales of a piece of hyperbolic graph paper. 

The graph in Fig. 19 is constructed for solution of the 
formula x = 1.57 4°*15?-2¢1-7, with the first number being 
located on the left-hand border scale, remaining terms 
being located on the right-hand border scale. The posi- 
tions on which the index line is pivoted at the conclusion 
of each step in the computation are determined as follows: 

Position 1 = 1st exponent (that of the constant term) 

- 1.00 
Position 2 = Ist exponent + 2nd exponent 
= 1.00 + 0.6] = 1.61. 

Positions 3 and 4 are determined by continuing this process 
and have the values 3.81 and 2.11, respectively. Figure 19 
shows solution of this equation for the values 4 = 3.2, 
b 5.6 and ¢c = 4.61. This method may be applied to 
terms with integral powers and simple products as well as 
to products of fractional power terms 


























PRODUCTS OF FRACTIONAL POWER TERMS—LOGARITHMIC PAPER 

First METHOD. The method for products described in Section 11 
of the previous article may be applied to products of fractional power 
terms by using slopes corresponding to the exponents. Since motion 
along the index line is precane the ordinate 1, the slope is the negative 
of the exponent. Division is indicated by negative exponents and, hence, 
by positive slopes. Multiplication is indicated by positive exponents and, 
hence, by negative slopes. 

In applying this method, it is desirable to have at hand a card or other 
instrument marked with the various slopes. Such an instrumert may 
be used with the T-square to obtain rapid evaluation of products. Or, if 
preferred, the siopes may be determined from a linear chart placed 
nearby and transferred to the logarithmic paper by the T-square-triangle 
method for drawing parallel lines. In Fig. 20, this method is applied 
to the solution of an equation. The values employed are: 

x = (1.57) (3.2)98! 9¢ (5.6)22 %& 4.6177 
which is identical with the example in Section 16. The solution to 
this expression is 10.5, as before. 

If the method is to be set up for the solution of a specific formula, 
it is desirable to draw the slopes corresponding to exponents directly 
onto the graph paper, rather than resorting to instruments or reference 
slopes. With these lines already available to represent the constant 
exponents the formula can be quickly solved by means of the graph paper 
for any values of the variables. Several such slopes may be drawn on 
the same face of graph paper, or separately on ie ent faces of graph 
paper, as in Fig. 21. In constructing this chart, it was desirable to 
transpose the X- and Y-axes. Each term in the product is then projected 
from its own Y-axis to the abscissa of the next term in the adjacent face 
The illustrative exercise worked out on the graph paper in Fig. 21 is 
identical with the problem given above for Fig. 20 
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© Propucts OF FRACTIONAL 
*Y PoweR TERMS—LOGARITHMIC 
PAPER. SECOND METHOD. On stand- 
ard graph paper, a straight line fol- 
lows the equation y = mx + 6. On 
log paper, a straight line is represented 
by log y = m log x + log 6; whence 
y= 6 x™. In this method, lines of 
various slopes radiating from the ori 
gin are ruled onto the face of logarith 
mic paper. Since, at the origin, 6 = 1, 
the relationship realized by this family 
of lines is y= x™. Evaluation of a 
fractional power term is then accom 
plished by locating the abscissa x and 
reading vertically to the corresponding 
value of m on the slopelines. Evalua 
tion of products of such terms is ac 
complished by adding the line-seg 
ments thus determined. This may be 
done by use of dividers, each line-seg- 
ment being placed with its origin on 
the terminus of the preceding line- 
segment along the left-hand border 
of the paper as in Fig. 22. Multipli- 
cation is indicated by a line-segment 
of positive sense; division, by a line- 
segment of negative sense. Constants 
may be introduced at any point in 
the computation 


CONCLUSIONS 


Wher: the last described 
method is applied to a specific 
formula, only the slopes cor 
responding to the exponents 
need be drawn, and the method 
becomes a great deal more rapid 
Indeed, it might be recalled that 
the feasibility of marking fre 
quently used constants on graph 
paper to be used for calculations 
constitutes one of the desirable 
features of this device. This 


same fact applies to any of the 


graphical methods discussed in 


the two articles. Custom-made 
charts are feasible because the 
cost of setting up the graph 
paper is low. The time saving 
features of the graphical solu- 
tion can be applied freely to in 


lividual problems and formulas 





0055-018 Sie ii 


> clearance while 











O1S-029 proper ONS -029 pri 


. —— cleorarce 
aus ne plate and jot me 


Adjust shim 














Driving Spring 


























uJ 
Broke facing 








MAGNETIC CLUTCH OPERATION 


(A) Clutch engaged (coil magnetic force pulls 
driven plate against driving piote) 


(B) Clutch dise (spri shes driven 
plate egarnet tree Rociagh 
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Electromagnetic Brakes for 


THE POSITIONING ACCURACY of an 
open servo system 
greatly on the electromagnetic brake 
that is an essential component of all 
systems. When responding to 
a signal, the positioning or 
motor operates under full power until 
the desired point is reached. Then, 
the signal is cut off abruptly and the 
brake applied : 

A typical application of the 
loop servo circuit is in the remote 
control of flaps in an airplane. The 
schematic in Fig. 1 depicts this sys 
tem, employing a split series d-c servo 
motor. The direction of rotation of 
the motor is determined at the double 
throw control switch. If the “a” 


loop depends 


suc h 
servo 


ope n 
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terminal of the switch is 
the motor shaft turns 
lowering the flaps. Energizing 
b" contacts results in raising of the 
flaps. Limit switches are provided 
to stop the motor at the extreme flap 
positions. When the circuit is de 
energized by the opening of either 
control switch or limit switch, the 
brake coil within the motor shell 
releases the brake. This calculation is made with 
The aim of designers of such sys a reasonably simple formula, ex 
speed from tremely useful in selecting or design- 
minimum ing a suitable brake. Development 
is depend- of the equation also facilitates the 
sadenehdiion and evaluation of fac- 
tors entering into brake performance 
Therefore, it is presented here 


contacted, spring pressure, motor dimensions 
clockwise, and moment of inertia, all influence 
the the accuracy of the servo system. The 
known as coasting angle is 
the criterion of brake design 


factor 


Coasting Angle 


Behavior of the electromagnetic 
brake in the servo system can be antic- 
ipated by calculation of the coasting 
angle 
tems 1s to reduce motor 
rated to zero within a 
angle of coast. The latte: 
ent on the overail des‘gn of the brake 
and motor. The choice of brake lin- 
ings, type of electrical connections, 
ENGINEERING - 
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Limit switches 
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1—Schematic drawing of open loop servo system for remote positioning of 
airplane wing flaps. Accuracy of flap settings depends largely on design of electro 
magnetic brake built into the servo motor. Flaps move up or down, depending on 


which motor field coil is energized 


Rotating broke plate. 


Limit «witches prevent overtravel 


_Groke spring 





i 





Broke core 








Armature 

















~~Brake coil 

















; 
Non -roteting broke plote 


Fig. 2—Common arrangement of electromagnetic brake within motor shell. When 
coil is deenergized, springs push non-rotating brake plate against brake plate fixed 


to the armature. These compact motor-brake units are called “servo actuators” 


and 


are used in great numbers for remote control applications. 





D-C Servo Motors 


Following are the 
ployed: 


symbols em 


a coasting angle, radians 
i coasting time, sec 
w angular speed, radians per sec 
W = force or weight, |b 
x torque, ft-lb 
m mass in slugs (dimensions of 
lb X sec ) 
are - : 
jt 
D = diameter, ft f 
I moment of inertia, slug-ft? 
The simplified drawing, Fig. 2 
shows a conventional arrangement of 
motor and brake. While the motor 
is running, the non-rotating brake 
plate is held fast against the magnetic 
core. The instant the motor is de 
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energized, the magnetic flux in the 
brake core begins to decay. Within 
1 definite time period, which sball 
be called tripping time (¢,), the mag 
netic pull decreases to the poiat where 
it is overcome by the opposing spring 
force. Then, the brake plates engage 
and the motor armature decelerates 
to standstill. The time required for 
deceleration is designated as f,. The 
coasting angle is a function of time 
required for both tripping and de 
celeration 

Deceleration time is calculated 
from brake torque, the rotor moment 
of inertia and the angular speed of 
the rotor at the instant of brake en 
gagement. Using the symbols given 


expression for deceleration time 1s 


Ty 


The coasting angle is equal to the 
nitial speed multiplied by the trip 
ping time plus the average speed dur 
ing deceleration (half the initial 
speed ) multiplied by the deceleration 
time. This is expressed as 


that load inertia 
The reason this 
an be done is because ordinarily the 
servo motor is connected to the load 
through high ratio reduction gearing 
If load inertia is large, it can be pro 
vided for by 
inertia the 
over the 


noted 


is not considered 


adding to the motor 
load 
of the ratio of the 
latter factor is 

with the 


quotient of 
square 
pearing. The 
extremely high 


inertia 


usually 
result that 
load inertia has a negligible effect on 
oasting angle. 

The utility of Eq (2) 
enhanced by the availability of the 
quantities for the various 
Brake performance can be appreciated 
in the design stage without the neces 


iS gre atly 


symbols 


sity of setting up the system and run 


ning tests 


Brake Torque 


he brake torque is computed from 
force on the sta 
tionary brake plate, the friction co 
efficient of the brake 
mean radius of 


the total spring 


lining and the 


action. of the friction 


forces. Because compactness is es 
latter ra 
dius is usually of limited magnitude 
Therefor the 


oncentratc 


sential in many servos, the 


servo designer must 
his efforts on the 
ind linings to obtain the 
raking 

In practice, the 


springs 
optimum 


brake 
arbon steel with 
The brake 
composition 
d metal. Cork com 
excellent coefhcient 
higher. But it 
raking surface 
than 200 I 


statvonary 
plate 


i ground 


is eithe r 


is often of low 
finish 
cork 


sintere 


lining 
bonded 
isbestos of 
position has an 
of friction, 0.45 and 
inno he 

allowed « hotter 
because at higher temperatures, th 


 } , 
or pecomes 


re is also 

the two brake plates 
bound together by the 
from the cork 
position. Another limitation is 
surface pressure, which should be held 
to a maximum of 14 psi for cork 
composition 
Bonded 

of friction ot 
able at temperatures as high as 500 F 


a danger that 
may become 


resins released com 


unit 


} 


asbestos has a coethcient 


about 0.3 and is suit 
Pressures of 150 psi are permissible 


Sintered bronze, with a coefficient 
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of friction of from 0.1 to 0.3, can 
withstand a 1,000 F temperature. The 
material is bonded directly to the 
copper-plated brake-plate. The appli- 
cation of sintered metal for brakes 
and clutches is comparatively new so 
that some experimentation may be re- 
quired in selecting the best grade for 
a specific purpose. Chief advantage 
of this mand & its heat conductivity 
and stability at high temperatures 
But the high friction grades often 
show poor wear resistance. Therefore 
the life of the brake or clutch should 
be checked by experiments. Surface 
pressure up to 50 psi can be tolerated 


Moment of Inertia 


Analytical methods for determin- 
ing rotor moment of inertia are used 
rarely, if ever, because they are com 
plex and because simple and accurate 
experimental techniques exist. The 
common method makes use of a tor- 
sion pendulum, consisting of a fine 
wire hung from the ceiling and a 
straight circular cylinder suspended 
at the end of the wire. The moment 
of inertia of this cylinder is calcu- 
lated from the following formula: 


(3) 


The pendulum is set into oscilla 
tion and its period observed. Then, 
the cylinder is replaced by the rotor, 


which is set into motion and _ its 
period recorded. Rotor moment of 
inertia is found by the ratio 

I, X tr? 


t2 


y 
R 


where tr = period of pendulum with rotor 
t. = period of pendulum with cylin- 
der 
In this case, the armature must be 
removed from the motor to deter- 
mine its moment of inertia. But 
sometimes such removal is not desir- 
able. Again, a simple experimental 
procedure is available as follows 
First, either the coasting time (7,) or 
the coasting angle (a,) of the out- 
put shaft from a certain initial speed 
Then a cylindrical fly- 
wheel of known moment of inertia 
(J,) is mounted on the shaft and 
observation made of the new coasting 
time (f.) or coasting angle (2.) from 
the same initia! speed 
Since the deceleration of a rotating 
body is inversely proportional to its 
moment of inertia it follows that both 
the coasting angle and the coasting 
time is directly proportional to the 
moment of inertia. Therefore the 
following relation is valid: 
I, + Ty 


is measured 


From which, the following expres 
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Armature 

















Series 


Fig. 3 


Split ~ shunt 
(A) (B) 





(C) 


Brake performance is affected by arrangement chosen to connect brake coil 


into the servo circuit. The three possible circuit arrangements are shown above. The 
series circuit is most often used for its fast action, low power drain 


sion is obtained for rotor moment of 
inertia. 

i XI, 

h-hh 


I, = 


When coasting angles are used, the 
expression reads: 

a a, X I, 

5 a — oy 

The above method assumes that 
the flywheel does not cause any ap 
preciable additional windage or fric 
tion torque. 


Brake Coil Connections 


It is obvious from the above that 
coasting angle can be minimized by 
keeping rotor inertia as low as pos- 
sible and by proper choice of brake 
linings. In addition, designers must 
carefully select the type of circuit 
used for the brake coil, since this 
also affects the stopping character- 
istic of the servo. The brake coil 
of a split series motor is usually con- 
nected in series, in shunt or in split 
shunt, as shown in Fig. 3. 

The series brake has several ad- 
vantages. The brake coil current 
is interrupted simultaneously with 
the line current. Therefore, tripping 
time (ft,) is short—on the order of 
0.005 seconds. This delay is caused 
by eddy currents in the magnet core, 
and increases with the size of the 
brake. The decay of the eddy cur- 
rents can be accelerated by using 
silicon steel for the brake core. The 
specific resistance of silicon steel is 
about three times higher than that 
of ordinary low carbon steel. This 
higher resistance steel speeds decay 
of the eddy currents. Another 
method with similar effect is the 
milling of radial slots into the brake 


core, thus lengthening the path of 
the eddy currents. 

With a series connection, the 
brake plate is pulled in quickly even 
when starting the motor at about 
half of its rated voltage. This is 
because of the high inrush current. 
Power consumed by the brake coit 
at rated motor speed is small. The 
force needed to pull in the brake 
plate is supplied by the imrush cur 
rent. When the servo motor comes 
up to speed, line current decreases 
considerably but is sufficient to hold 
the brake plate securely 

The series connected 
has disadvantages too 
stalled torque of the 
duced somewhat by the resistance 
of the brake coil. Second, line cur 
rent is of sufficient magnitude to 
pull in the brake plate only when 
the motor is at standstill or turning 
at low speed. Should line voltage be 
interrupted momentarily with the mo 
tor running at full speed, the brake 
may trip. Then, if voltage is 
reestablished before motor speed has 
dropped sufficiently, line current will 
not be great enough to pull the 
brake plate. The motor will drive 
against the brake until damage ox 
curs or the current is cut off by some 
protective levice. It should be noted 
that this kind of failure is not com 
mon to all series brake motors. It 
will happen only if the current of 
the motor when running against 
the brake, is insufficient to pull in 
the brake plate 

A shunt connected brake coil, on 
the other hand, acts independently of 
motor speed. Coil current is suffi 
cient to pull in the brake plate at any 
motor speed. But in a shunt brake, 


brake coil 
First, the 
motor is re 
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Fig. 4—Clutch-brake combination is recommended for the larger servo motors, which 
have comparatively high rotor inertia. At signal cut-off, clutch frees rotor from output 
shaft. Brake does not, therefore, have to stop the spinning rotor, only the shaft. 


tripping time is appreciable because 
coil current decays slowly. The poten- 
tial established by the decaying flux 
works on a complete circuit, consisting 
of the brake coil and the motor arma- 
ture. The rate of decay of the brake 
coil current depends on the inductance 
and resistance of this closed circuit. 
The tripping time can be reduced sub- 
stantially by providing an airgap of 
about 0.01 in. in the magnetic path of 
the brake. With a careful design, the 
tripping time can be held to about 
0.05 second. The power consumed by 
the shunt brake coil is considerably 
higher than that of a series brake coil. 
With the motor at standstill the power 
input to the brake coil is at minimum 
because it is limited by the voltage 
drop in the series field coil. With 
the motor running at no load this volt- 
age drop is negligible and the power 
input is at its maximum 

The characteristics of the split shunt 
brake are basically the same as those of 
the shunt brake, except that the differ- 
ence of input power between standstill 
and no load speed is not as pro- 
nounced. Therefore, the power con- 
sumption is somewhat less 

The shunt brake coil is rarely used 
for a servo brake because of its long 
tripping time. However, it is necessary 
to use a shunt coil in a clutch-brake 
combination, as will be explained. The 
series brake is most popular. The 
tripping time of a series brake usually 
can be neglected, making the coasting 
angle proportional to the square of 
the initial speed of the motor. With 
small motors (up to about 4 hp), it is 
quite feasible to obtain a coasting an- 
gle of 10 revolutions from an initial 
speed of 10,000 rpm 

In order to obtain fast stopping, a 


Propuct ENGINEERING — Jung, 1951 


high ratio of brake torque to arma- 
ture inertia is necessary. The larger 
the motor size, the more difficult it 
becomes to obtain this high ratio of 
torque to inertia. To demonstrate this 
point, assume that all linear dimen- 
sions of a given motor are increased 
“n” times. Examination of formula 
(3) shows that the moment of iner- 
tia of the armature will increase as 
the fifth power of “n’’. (W is propor- 
tional to n*; D is proportional to n) 
But, assuming constant unit pressure 
on the lining, braking torque increases 
only as the third power of » (lining 
area is proportional to n*; effective 
braking radius is proportional to »). 
Thus, the ratio of brake torque to ro- 
tor inertia is inversely proportional 
to the square of the linear dimensions 
The coasting angle is in turn adversely 
affected as motor size goes up. 

This difficulty can be overcome by 
using a disconnect clutch-brake, such 
as that shown in Fig. 4, in the larger 
servos. When the clutch coil is ener 
gized, the driven clutch plate is pulled 
magnetically against the driving clutch 
plate. The output shaft is thereby 
coupled to the motor shaft. With the 
clutch coil deenergized, the driven 
clutch plate is pushed against the brake 
lining by the Belleville spring, simul 
taneously disconnecting the output 
shaft from the motor shaft. Thus, 
the output shaft comes to a rapid 
stop, while the armature coasts until 
its kinetic energy is consumed by 
bearing, brush and windage friction 

The clutch coil must be connected 
in shunt. A series coil would not pull 
in the driven clutch plate, if the unit 
were energized with the armature 
coasting at high speed. This design 
stops the output shaft effectively once 


the driven clutch 
Special care has to 
a short tripping time. 

Often in aircraft applications, an ac- 
tuator is desired whose output torque 
does not rise beyond a certain limit 
This requirement may be intended as 
a safety measure, in the event of non- 
operation of a limit switch. This can 
be effected by use of clutch-brake. In 
such cases, the clutch has two func 
tions, that of a disconnect and that 
of an override clutch. To make the 
design of Fig. 4 function as an over- 
ride clutch, some means of adjusting 
the slip torque must be provided and 
the clutch must be capable of absorb- 
ing a maximum of energy. 

The slip torque can be regulated by 
adjusting the force of the spring op- 
posing the magnetic pull. The higher 
the spring force, the lower will be 
the slip torque. One way of ad- 
justing the spring force is to insert 
shims behind the spring support. The 
sketch of Fig. 5 shows a method of ad- 
justing the spring force by turning a 
nut accessible on the assembled unit. 
To be suitable for maximum energy 
absorption, the clutch linings should 
be metal to metal, or metal to sintered 
metal. These materials yield the best 
results because of their high thermal 
conductivity and stability. Bonded as- 
bestos affords smooth slipping per 
formance but is apt to carbonize 

In contrast to the open loop system 
closed loop servomechanisms do not 
incorporate brakes. This is a feature 
that contributes to the popularity of 
closed loop systems, which are used 
wherever the accuracy required justi 
fies their cost. In a closed loop sys 
tem, the strength of the signal is re- 
lated to the magnitude of “error” 
i.e., the difference in position between 
the pickup shaft and the shaft of the 
output servo. The servo rotor does 
not need a brake, because the motor 
approaches the commanded position 
with decreasing speed corresponding to 
the decreasing error signal. If the sys 
tem is properly designed, the output 
rotor follows the pickup shaft without 
appreciable lagging or overshooting. 


late has tripped 
taken to obtain 


Sgvuore hole 


/ 
eng ben Adjustment 
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Eee 




















‘ 
‘Output 
Bdleusle short 
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Fig. 5—Scheme for adjusting slip setting 
of limited torque clutch. When the bolt 
holding the Belleville spring is moved to 
the left, clutch slips at lower torque. 
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Inventors Can Use This Research 


FACILITIES OF THE HUGE SINCLAIR 
RESEARCH LABORATORIES at Harvey, 
Illinois, are now available to any 
American with an idea for a 
better petroleum product or applica 
tion. This, in brief, is the scheme 
incorporated in the “Sinclair Plan” 
announced recently by P. C. Spencer 
President of the Sinclair Oil ¢ orpora 
t10n. 

This latest in cooperative re 
search stems from the fact that few 
simple things remain to be invented 
amateur mechanic or 


new or 


idea 


Years ago an 
scientist could invent and prove a de 
basement or garage, and 
money. Henry Ford 
Edison, the Wright brothers are some 
of the hundreds of self-sufficient in 
ventors of the past 

Today, however 
and ‘aventions are con 
with an 
time, the help of many specialists and 
i great sum of money. Few 
have sufficient resources to develop an 
idea fully on their own 

The “Sinclair Plan’’ is aimed at re 
storing initiative to individual 
tors. The plan provides all the neces 
sary technical facilities and_ skilled 
personnel to any American with an 
accepted idea, to bring that idea from 
the roughest scratch-pad stage through 
to final pilot plant testing 


vice in his 


with his own 


evelopments 
The man 


most 


plex 
1 


idea often needs years of 


inventors 


inven 
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At the Sinclair Research Laborator 
ies are extensive facilities for the re 
search, development and _pilot-plant 
testing of all ideas relating to petro 
leum and petroleum products. A por- 
tion of the complex plant will be made 
available to the public under the new 
plan. The Laboratories will test the 
most promising ideas selected by the 
Laboratories’ Directors. In return for 
its investment of money, time, facili- 
ties and personnel, Sinclair 
the privilege of using tl 


receives 
the invention 
free of royalties 

[he plan in no way impairs the in 
ventor’s opportunity to sell his idea in 
ull other quarters, or to make any kind 
of arrangement he wishes outside of 


his agreement with Sinclair. Every 


Plant - - - Gratis 


lea submitted must first be protected 
by a patent application or a patent 
The Laboratories are located on a 38 
acre site in the suburbs of Chicago 
They consist of 9 new and modern 
buildings, most of them air-condi 
tioned and soundproofed, with a total 
floor area of 200,000 feet 
Working in these laboratories are 
many hundreds of chemists, physicists, 
engineers, technicians and representa- 
tives of more than a score of different 
professional callings 
Installations include analytical and 
physical chemistry labs, distillation 
rooms, X-ray labs, combustion test de 
partments, wax-processing rooms, en 
gine laboratories, test fleets of automo- 
tive vehicles and pilot-plant buildings 


square 





New Electronic Brain 
Ready for its Exam 


WITH THE COMPLETION OF the pilot 
model of the National Physical Labora- 
tory’s automatic engine, 
known as Ace—Automatic Computing 
Engine, to distinguish it from other 
ingenious members of the family in 
Britain and America, which 
includes the Eniac, the Edvac, Seac 
Swac, and even (in Massachusetts) the 


comput ing 


already 


Maniac—the Department of Scientific 
ind Industrial Research will be glad 
to hear of problems which require 
long and intricate arithmetical calcula 
tions. The Ace itself will be built later, 
but the model, which was demon- 
strated to the press at the National 
Physical Laboratory, Teddington, last 
November, is non the less a complete 
electronic calculating machine, claimed 
as one of the fastest and most power- 
ful computing devices in the world 
The automatic computing engine 
ENGINEERING - 
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uses pulses of electricity generated a 
a million a second, to solve 
all calculations which them 
selves into addition, subtraction, mul 
tiplication, and division; so that for 
practical purposes there is no limit 
to what Ace can do 

Possible range 
synthesis of penicillin and 
to the designing of guided 
for anti-aircraft defense 

On the machine the pulses are used 
to indicate the figure 1, 
represent the figure 0. All calcula 
tions are done with only these two dig 
its in what is known as the binary 
scale. When a sum is put into the ma 
chine, the numbers are first translated 
into the biaary scale and coded; in 
structions are also given to the ma 
chine by coding them as holes in cards 
To carry out long sequences of opera- 
tions the engine must be endowed with 
a memory. 

The memory section is highly com- 
plicated. It depends upon the slower 
time of travei of 
into which the electric pulses are con 
verted, through a column of mercury 
One thousand pulses—representing 
digits—can be stored in this way and 
extracted when they are needed by the 
arithmetic which handling 
pulses of electricity, works 100,000 
times faster than the supersonic sex 
tion. The completed calculation ap 
pears in code as a holed card, repre 
senting the answer in the binary scale 
which is translated back into ordinary 
numbers 

After about six months experience 
with the pilot model, work will begin 
on the Ace proper, incorporating any 


modifications suggested by 


a rate of 


resolve 


applications from 
cortisone 


missiles 


while gaps 


supe rsonic Waves 


section, 


these tests 


New Recorders Provide 
Test Data Immediately 
TwoO NEW INSTRUMENTS have been 
developed to speed up the 
of test data. The first was developed 
by Boeing Aircraft to meet the need 
for immediate knowledge of five crit 
ical aerodynamic functions of an air 
plane in flight tests. It is a graphic 
flight recorder which replaces the 
former method of recording the in 
formation on film and two 
weeks for transcribing of the details 
Film records are still taken of 
critical aerodynamic functions 
as engine data 

Aptly named “Wigglin’ 
the machine has six pens. One pen 
marks off time intervals while the 
others record air speed, angle of pitch, 
normal acceleration, elevator position 
and elevator hinge moment. With 


proc essing 


waiting 


14 less 
as well 


Willy, 
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ves, aiuit 


perature and other 


substituted for these tunctions 

The machine wr moving 
roll of graph paper 150 ft. long. It 
has tour speeds, ranging from 1 
75 in. a minute, depending on the de 
§ fineness to which the 
of the various functions 
certained. 

Arm of each pen has a pickup’ 
for sensing the varying degree of the 
function. Air speed is sensed by a 
Kollsman Synchrotel; angle of pitch 
by an L-1 vertical-control gyro with 
an autosyn fastened to its gimbal 
shaft; normal acceleration by a seismi 
weight suspended on unbonded strain 
gauges; elevator position by an 
syN position transmitter connected to 
the elevator; and elevator hinge mo 


ites On a 
4 to 
values 


gree of 


must be as 


auto 


ment by strain gauge bonded to the 
piston rod of the boost package 
These arms are so responsive they 
can record the weight of the pilot's 
finger on the control wheel or meas 
ure the weight of the airplane. When 
motion occurs at the point of function 
the sensing unit transmits an electrical 
impulse in exact 
value of that 
amplified actuates a 
guides the pen in 


proportion to the 
This impulse 
motor which 


motion 


; a straight line over 
the moving sheet of graph paper, at 
right angles to the direction in which 
the paper moves. Ink is supplied to 


the pen from a well through a sma! 


‘WIGGLIN WILLY 


LIVUSC 

} is Cafrica on 
wheels are fitted 
bearings. This trolley 1s pulled back 
and forth along a straight-line truck 
by a nylon thread attached to the rotor 
¢ The trolley assem 
DIy all the parts 

weighs only 9182 com 
: grams for a copper 


whose with jcwel 


ot a servo motor 


rf 
1 
i 


pen S$ moving 


grams, as 
pared to 53.0822 
penny 


The 


which 


other is a new electronic de 
Vice reads test instruments at 
speeds up to 50,000 readings per se 
ond and records, the readings on tap 
or punched cards ready for compu 
tation 
Developed by Arthur D., Little 
Inc., the “Digital Reader’, is expected 
to eliminate cumbersome human work 
nvolved in recording and computing 
from strain, pressure, acceleration and 
temperature gauges, pilot plant and 
other physical and control instruments 
work in a number 
When linked to 
recorded it 


research 
fields 


instruments to De 


ised in 
of industrial 
c lex (rh al 


onverts signals re 


instruments directly 
ligital 


< omputation 


pbinary forn 
inalys 5 

on recording 

)x af) x s 

and 

multip! ruments reading 
cording systems 


records five critical aerodynamic functions of a plane during 


flight tests. The counter on the left of the machine records time in seconds on the mov 


ing roll of graph paper 
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ATOMIC WATCHDOG. Pocket-size radiac, a precision instru- 
ment developed by the Navy for detecting atomic radiation, 
weighs only two pounds and is powered by flashlight batteries. 
Two subminiature tubes make possible this simplicity and porta- 
bility. One, a gas-type Geiger counter tube, operates the radiac 
without the need for electronic devices. The other, a corona 
voltage regulator tube, provides a stable source of high voltage 
for the Geiger tube. In the lower range of the scale, the radia- 
tion intensity is indicated audibly as well as visua!ly. Exposure 
for an hour at 500 roentgens per hours, the upper scale limit, 
would be fatal. Although this instrument is intended for mili 
tary uses, AEC is developing a similar one for non-military 
applications. Official Navy Photo Released by Department of 
Defense. 
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SCIENTIFIC CAVALCADE. Led by a 1915 model, four Cadillac 
automobiles are submitted to test runs on Arizona roads. Pur- 
pose of the tests is to obtain performance data for use in 
evaluation of the General Motors “19xx"” experimental engine 
Last car in the procession is equipped with the new V-8 engine, 
which has a 12 to one compression ration. Other cars in the 
line are powered by 1951 and 1935 stock engines. Each car is 
fueled with specially compounded gasolines, exactly duplicating 
the fuels available commercially in its era. The “19xx” engine 
uses a high octane fuel that automotive and petroleum men 
believe will be feasible in years to come. The survey showed 
that from 1915 to 1951, fuel econemy in terms of miles per 
gallon increased more than 100 percent 
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CROSS-COUNTRY CROSSROADS. This electronic translator 
being assembled by a Bell Telephone Laboratories’ engineer is 
part of the intricate dial equipment which makes possible cross- 
country dialing by subscribers. Cross-country dialing will be 
inaugurated this fall when telephone users in Englewood, N. J. 
will be able io dial subscribers in selected cities as far distant 
as San Francisco. The intricate switching apparatus, development 
of which climaxes years of research, will enable subscribers to 
span the continent through 10 pulls of the dial instead of the 
customary seven now used in completing calls to shorter dis- 
tances. In the initial phase of cross-country dialing, 10,000 cus- 
tomers in the Englewood exchange area will be able to dial 
directly to any of 11,000,000 telephones in such cities as San 
Francisco, Chicago, Cleveland, Detroit, and Boston. 


WATCHING HER STEP. Electronic stepmeter developed at the 
National Bureau of Standards measures the vertical and hori 
zontal components of the forces exerted on a surface by the leg 
during walking. The object of this research project is the elimin 
ation of the hazards imposed by slippery walkways. The platform 
of the device is mounted on ball bearings attached to four 
J-shaped springs. The four sides of the plattorm bear against 
ball bearings attached to L-shaped springs which are kept under 
slight tension so that all will follow the horizontal motion of 
the platform. Electromechanical pickups are mounted adjacent 
to the appropriate springs. Deflections of the springs due to 
forces exerted against them produce output voltages in the 
pickups proportional to the forces in each of three directions. 
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FLYING BLUEPRINTS. One large West Coast manufacturer 
uses a 1-1/3 mile pneumatic tube system to speed blueprints 
from the central blueprint station to outlying technical depart- 
ments—engineering, experimental, machine shop, production, 
assembly, inspection or maintenance. The system minimizes inter- 
departmental manual handiing of prints. Savings in blueprint 
production costs are also claimed. Previously, as many as 15 
copies of a given print would be required whereas now only 
two are needed—one “on call” the other “on reserve”. Designed 
by the Lamson Corporation, Syracuse, N. Y., the system com- 
prises a 3x12 in. pneumatic tube network reaching from the 
central blueprint station to six substations. When someone wants 
a print, he calls the central station. The desired print is placed 
in a container (see above), sent by tube to the nearest substation 


AND MORE TO COME. This is the billionth pound of Ameri- 
can rubber produced in 8 years at the government's Port Neches, 
Texas synthetic rubber plant operated by B. F. Goodrich Chem 
ical Company. This fact was announced recently by William S$ 
Richardson, company president. The Port Neches plant, with 
rated capacity of 60,000 long tons per year, produced its first 
pound August 18, 1943. It continued in production after the war 
when most other government rubber plants were put on a 
standby basis. At the present time, of course, the continued 
operation of this plant has proven to be a very advantageous 
situation as far as National Defense is concerned. It is expected 
that there will be considerable delays before the many plants 
that were deactivated can get back into full production. 
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THIS LAB GETS AROUND. Use of mobile laboratories by the 
U. S. Army is increasing. The latest addition is a Mobile Mate 
rials Laboratory now under test at the Engineer Research and 
Development Laboratories, Fort Belvoir, Va. The laboratory 
contains the equipment necessary to run tests on materials going 
into road and airfield construction, It can be set up for operation 
anywhere in the world. Shown above is an interior view of the 
laboratory, which is housed in a 28 ft air-conditioned van 
Equipment will include devices for running Bearing Ratio tests 
on soil, stability tests for asphalt design and flexual strength 
tests on concrete. Also included will be a generous sized drying 
oven, a compaction pedestal! built into the floor of the van and 
supported from the ground by a separate jack as well as a hot 
water bath and sink with running water 


TRANSPARENT HANDFUL. Unusual craftsmanship in plas 


tics is represented in the visual study model of a four-cylinder 


gasoline engine, recently made of acrylic plastic by Philip A 
Derham and Associates, design engineers of Rosemont, Pa. The 
assembly, designed and fabricated to illustrate the 
tolerances which could be held and the perfect visibility of 
working parts attainable in industrial models with this trans 
parent material, measures about eight inches long, six inches 
deep and four and one-half in. wide. Block, cylinder head, crank 
case, flywheel and motor mounts were 


close 


machined from solid 
clear Plexiglas. Rugged acrylic brackets support the miniature 
engine when it is on display. The pulley permits manual 
operation, or slow-speed drive from a small electric motor 
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Mountain Test Stand for Rockets 


ROCKET 
guided missile engine is being 


POWER this 
meas 
ured on sta test stand at North 
American 


Field 


developed by 


Aviation § Aerophysics 


Laboratory high in the Santa 


Mountains north of Los 
Rocket which 
power guided missiles under 
ment by NAA develop thousands 
pounds of thrust it is 


Susana 
geles motors 


1¢ 
aey 


| , 
claimed 





Bath Tub for Prospectors 
LOS ANGELES—Improved methods 
ol scientific may re 
sult from a electromagnetic 
model laboratory just completed by 
the Institute of Geophysics on the Los 
Angeles campus of the University of 
California 

Under the direction of Dr. Louis B 
Slichter, director of the institute, re- 
search is aimed at increasing the efh 
ciency by which ore 


prospecting 
new 


bodies below the 
surface of the ground can be located 

Support for this important work 
such interested 


has come from 
the N. J. Zinc Company, the 
Geophysical Company of Pasa 
dena, and the United Steel 
Corp., as well as from a fellowship 


I 
irnished by the Shell Petrol 


agen 


States 

t im Com 

any 
The 


one of its type in the 


t 


piece ot only 
resem 
bles an immense bath small 
swimming pool, 12 feet long feet 
wide, and 4 feet deep. Running 
lengthwise top of this con 


new equipment 


world, 


tub or 


over the 


180 


track whi 
supports (1) the measuring devic 
(2) the electrical equipment anc 
the ore body to be studied 
Actually, the tank is an electromag 
netic model of the earth, 
its appearance is far from the 
miliar round shape. Nearly any 
dition, so far as relative electrical 
conductivity of ore and earth is 


inside the 


crete tank is a wooden 


(3) 


although 


con 
cerned, ca be simulated 
tank. A model laboratory for stuc 
electrical prospecting 
the same kind of 
types of model laboratories 
wind tunnels in 
ing basins in ship design 
In electromagnetic 


problems 


need as do 


aeronautics 


electric al 

lating magnetic field 

surrounding space 
When an _ electrically 

ore body gets in the 

illating field, the ore dis 

flow field 

large rock on the bottom of 

deflects the current and causes 

manent ripple or wake at the surface 


gencrator 


Way 


lines” of the 


The scientific prospector looks for the 
electrical ripple” amd so finds the 
conducting ore below which produces 
the ripple. Each ore body sends up a 
recognizable kind of ripple 


Canning Season for 
Jet Engines 
LARGE STEEL CONTAINERS, in which 
huge jet aircraft engines are ‘canned,’ 
shock-mounted and sealed against hu 
midity, are being delivered to the 
U.S. Air Force by Rheem Manufa 
turing Company. The special con 
tainers protect jet engines both from 
damaging vibrations in transit and 
from moisture during storage over in 
definite periods in the open. During 
an amphibious operation, engines in 
these containers can be lowered over 
board and floated ashore withou 
damage 
The first steel engine containers, de 
piston engines, were bas 
ally over-size versions of the familiar 
oil drum, mid-way between 
the ends of the drum and provided 
with shock mounts and humidity con 
trol and indicators. Development of 
i similar container for jet engines 
posed numerous problems, because 
such power plants are mounted dif- 
ferentiy than radial engines and are 
sensitive to vibration in transit 
container is cylindrical 


signed for 


sealed 


more 
The new jet 

shape but is designed to be placed 
horizontally rather than vertically. It 
opens along a longitudinal seam into 
two halves shaped somewhat like bath 
The container is mounted on 
skids so it can be towed along difficult 
terrain and still keep the engine in 
the proper position. 

Engines of both types are 
in containers on completion or test 
ng at the assembly plant. Each con- 
tainer is hermetically sealed and filled 
with dehumidified or dried air under 
light pressure. Relief valves release 
pressure if it builds up too high, and 
in external humidity indicator shows 
enters the 


tubs 


laced 


if motsture concainer 


School for Balancers 


THE GISHOLT MACHINE COMPANY 
has begun a series of intensive courses 
or the subject of unbalance in rotat 
ing parts. The school is conducted in 
the Gisholt plant in Madison, Wiscon 
sin and consists of both lectures and 
laboratory work 

he Gisholt people decided to set up 
the school because of the lack of wide 
spread knowledge on the subject. The 
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is a elatively new 


peo 


men 


wl. Tool engineers 
mn and maintenance 
these tools at their utmost 
effectiveness without becoming famil 
iar with the theoretical and practical 
ispects of the balancing of rotating 
The product design engineet 


into 


cannot us¢ 


parts 


I 
comes since he 
parts that 


most a 


the picture, too, 
. j 


needs instruction to design 


will leud themselves to irate 
ind economical balancing 

There are two courses offered 
of two weeks duration and a 


The courses cover 


one 
second 
lasting three weeks 
unbalance in rotating parts; causes and 
effects of unbalance 
plying correction for balance in ro 
tating parts; and thorough study in 
the operation and maintenance of bal 
ancing Write the Gisholt 
Machine Company, Madison 10, Wis 


onsin for information on tuition and 


methods of ap 


machines 


student qualifi 


it1ons 


New Motor Selection 
Course for Industry 


A NEW EDUCATIONAL PROGRAM 


, 
nel 
modern elect otor drives has been 
General Electric 
Company yecifically, it 


announced 
shows how 


notors types are avail 


each type 
motor for a parti 
This Motor 


tion Cours 


Selection 


onsists 


1 


Te } 
DiackK-and-wt 


1 
review DOOKiIcts on 
Im 
film has 


min and 


pies oft motor 
The re 


, 
advance 


maining 
} 1 


erating 


haracterist 


tion 


im ] 
INCU 


! 


, 
potential users of Ci motors 


application engineers, power sales eng 


I 
neers, machinery 1 f rers, de 
signer 

neers 

consisting of the 

structor’s manual 


of the nine sti 
; 


purchase 


Provt . NGINEERING JUNI 


TH! FOR exhibit 


space at the National Metal Congress 
and Exposition in Detroit during the 
week of October 15-19 
record number of industrial firms will 
be represented. Sparked by the Satur 
day and Sunday (Oct. 13-14) Seminar, 
nearly 250 technical papers will be 
presented by the 
in metallurgical science. The 
itself will cover Interfaces or 
of boundaries between 


EARLY 


REQUESTS 


indicates a 


world’s authorities 


seminar 


crysti 


NINETY-NINE NEW AND 
American Standards are listed for the 
first time in the latest edition of the 
Price List of American Standards just 
published by the American Standards 
Association, 70 East 45th Street, New 
York, N. Y. This list contains more 
than 1,180 standard specifications 
methods of test, and symbols and ab 
breviations in civil engineering and 
onstruction, mechanical 
electrical engineering 

ferrous and nonferrous 


REVISED 


engineering 
safety codes 
metalluro hI text 
metallurgy, rubper tcx 
pulp and paper, photog 
pictures, and gas burnit 


AUTOMATIC CORRECTION-COMPUTIN¢ 
CHRONOGRAPH developed at the Na 
tional Stand kes 
possible large savings in the time re 


Bureau of irds n 
quired to test docks, watches, chronom 
eters, and other time pieces 
ferential gear 
tract indicated 
time and the operator 

which 

a revolution cour 


system is used to s 


time from standard 


this correction 
the dials of 
man error is reduced to a n 


OFFICE OF TECHNICAL SERVICES 
started a technical digest 
scan the trade press and 
opses Of significant items 


service to 
compile syn 

These on 
page digests are to the 
tivity centers in 18 Euroy 


tries to be translated and distributed 


sent produc 


can co 


A 15,000-KW GAS rURBINE-GEN 
ERATOR, the largest yet ordered for 
commercial generation of electri 
will be installed in the Bartles 
ville area of the Public Service Com 
pany of Oklahoma by the Westing 
house Steam The 700.000 
installation w 


pow er 


Division 
lb turbo-generator ill 
consist of the gas turbine, driving a 
hydrogen-cooled generator. Th 


turbine will high 


onnected t 

oolers 

t the com 
compres 


exnau 


uel consumption 


operate at a temperature of 1 


grees | 300 degrees higher 
hottest steam temperatures in 
lay in electric generating sta 
as high as the ten 

steam xeneratin 
turbine will 
load 


in seven and a half tons of 


Nat iral pas W 1] 


the compressors 
will draw 


A REVOLUTIO 
METAL PLATING 
nghouse 


FACILITH 
he coloring of 
ind other thermoplast 


Mid-America Plas 


of Cleveland i Color 


d by 


Ohio. Call 


nde, it 4S ivailable venteet 


colors matching the Bure 


ard's colors. Variations 


1 
ations of these olor 


= 
and are available on 


} rocess require s only 
“e 


of Colorblende with t 
by dry tu 


mbling 


ystal of styret 


ng operation t requ 


lending 


rene dry colored with Colorblen 


molde 


point oO rest 


I 
Ihe nozzle on the molding 
ld | | wit! 


ng pin ing 
machin 
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Burned-out Motors Waste Manpower! 


Men without motors are just about as in a modern 


factory as a wagon without wheels on a superhighway. 

In many plants the failure of a single motor used to 
drive an overhead crane or a conveyor system can cost 
thousands of dollars an hour in lost production and wasted 
man-hours of labor. 

The answer is Class H insulation made with Dow Corn- 
ing Silicones. in a steel mill, for example, a cupola crane 
hoist motor insulated with the best Class B materials had 





helnl 
a 


in Overloeded Motors 
whether the lood is 
intermittent or sus- 
teined to meet in- 
creased production 
schedules... 


In Criticol Motors 
which determine (4 
your = 
copacity . 


Dow Coming 


Mean Biciness Sy 
MAIL THIS ee 
. 


BRANCH OFFICES: ATLANTA « CHICAGO « CLEVELAND 





Stone Please send me O More Evidence [] List of Class H 


Rewind Shops [] List of Motor Manufacturers Offering 
New Closs H machines. 


an average life of only 50 days. Rewind costs alone 
amounted to $3,634 in three years. That motor, rewound 
with Class H Insulation at an extra cost of only $79 was 
still in good condition after 613 days on the hoist and 908 
days on the trolley bridge. 

And Class H is readily avaiiable. Most of the best 
rewind shops now feature this longer lasting, more reli- 
able class of insulation. Leaditig motor manufacturers are 
quoting price and delivery on new Class H machines. 


in Motors Exposed 
to High AmLient 
Temperatures or 
Excessive Moisture 
Specify Dow 
Cerning Silicone 
Insulation 





DOW CORNING 


= SILICONES 





DOW CORNING CORPORATI 


® DALLAS « LOS ANGELES « NEW YORK ¢ WASHINGTON, D. C. 


in CANADA: Fibergies Caneca i‘d., Terente © In GREAT BRITAIN: Midland Silicones Lid., London 
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REFERENCE BOOR SITEET 


Buckling Strength of Rectangular Sandwich Panels 


N. J. HOFF 


Polyte 


extensive use has been made 
sandwich panels which consist of two thin outside 
faces of metal (usually aluminum alloy) and a thick 
made of light-weight material (expanded 
In this type of structure the 
unimportant in resisting the bending 
moments since its modulus of elasticity is extremely low 
that of the material. However, 
important in transmitting shear forces and 
considerable shearing deformations of the 


IN AIRCRAFT CONSTRUCTION 


ol 
core some 


plastic or balsa wood ) 


ore material is 


in comparison to face 


the cons iS 
as a result 
core Occur 
To calculate the buckling load for a simply sup- 
ported plate which is subjected to edgewise compression, 
a series of charts have been prepared. These charts 
simplify the necessary computations and are based on 
an investigation reported in NACA TN 2225. 
Referring to Fig 1, the maximum or critical load 
(P) that a one inch width of a sandwich panel can 
withstand without buckling is given by the equation 


p 
where ¢ is the face 
in the panel. This 


a ( 


where the Form Factor, 


; 


hnic Institute of Brooklyn 


and the buckling (when not 


connected) is 


two taces 
| / 2 
l Mb 
in which, E is Young's modulus (psi) ; yw is Poisson's ratio 
and W is the panel width. The Load Reduction Factor ( 
is a function of the parameter RX and can be obtained from 
Fig. 2. This bucking parameter, 


Re ty 
= Fe 


where G is the shear modulus of the core material 


P (unit load) } . 


WALA AU LANA) "oetrste 


y Fig! 
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~ Balso core 
G=!9,000ps 


P Aiciad faces 
E=95x 10° ps 
pros 
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Youre 
always 


with 


AUTO-LIT 


vhf Industrial 
" Wire & Cable 


@ The quality of Auto-Lite Wire 
Y y and Cable is the result of nearly 
XN 40 years of experience, research 
and advanced laboratory tests. 
This, plus the tremendous out- 
put possible in Auto-Lite plants 
at Port Huron, Michigan and 
Hazelton, Pa., makes Auto-Lite 
a logical source of supply for 
wire to fit every need. Address 
inquiries to: 
The Electric Auto-Lite Company 


Wire and Cable Division 
Port Huron, Mich. Hazelton, Pa. 


ss 


WIRE & CABLE e DIE CASTINGS 


MAGNET WIRE 


Round Single and 
Heavy Formvar 


pu mipey oe | —_ 
or 
Round Enameled ord 
Formvar Single Cotton. Round 
Double Cotton 


Tinned Copper Wire 


AUTOMOTIVE 


Low Tension Cable 
Color Combinations 


Plastic Insulation — Special 
“B” Cotten Broid—"CA" Lacquer 
APPROVED UNDER SPECIFICATION NO. AN-JC-48 


a 


au 


PLASTICS « INDUSTRIAL THERMOMETERS 
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PRODUCT -ENGINEERIN‘S 


Buckling Strength of Rectangular Sandwich Panels (continued) 


EXAMPLI 
Calculate the square panel 
with the proportions and dat in Fig. 1 
From Eq (3), th 


buckling strengtl a 


Form 


e material, 


With this valu 
Factor C can be 


Reduction 


b 
° 


yw lood rotic 


Stress 


» 


Size ratio hos negiigibe effect on buckling 


The total load carried by this panel is 


5 = 7120 Ib. 


This calculated value is in satisfactory agreement with 
four specimens that were tested and failed under loads 
ranging from 266 to 300 Ib per in 

It will be noted that in Fig. 2 the Load Reduction 
Factor does not depend on the width w or on the Panel 
size ratio ’ This is not rigorously true but is correct 
in very good approximation for those types of panels 
commonly used 

Fig. 3 graphically illustrates the 
thickness and size on the buckling 
pressed as a Stress Ratio A. This ratio is equal to the criti 
cal buckling stress of the panel divided by the buckling 
stress of the panel faces if not attached together. It can 
be also expressed as a ratio of the corresponding loads 
The family of curves in (A) illustrate the 
buckling strength of panels wi’S thicker cores 
tion, the Panel size 
on the buckling load in the region to the right of the 
vertical dotted line. Chart (B) is used for determining 
the Stress Ratio for values of t other than those plotted 
in (A) 


| aneci 


effect of the 


load which is ex 


increased 
In addi 


ratio is shown to have no effect 


load in this region 




















THE “DREAM” THAT SAVED A BILLION DOLLARS! 


Steel 


isers saved a billion dollars last in stand after stand of giant rolls! is conservatively estimated the ste 
ear all because Armco Armco licensed this new invention would have cost manufacturers 


} 


an aa 


“dream” came true just 27 years ago to other steel companies to make the ditional billion dollars 


It was the continuous mill for roll henefits of more and better steels 
ing steel sheets. Before 1924. all steel 


The continuous mill is one big re 

available to fabricators and the pul son why you can still buy plain steel 
sheets were rolled on hand mills. It lic. Many continuous mills were built for a nickel a pound 
was slow, back-breaking labor. and was Production of sheet steel moved But cost-savings are not the onl) 
costly. But the vision and persistence steadily upward. More products for advant: of the Armco-inve 


nted con 
of Armco engineers changed all that 


better living came into being tinuous mill. It also makes possible 

They designed the revolutionary Last year American mills turned more uniform steels sheets 
machine that has been called one of out the staggering total of 25 millior better surface that he Ip 
the world’s great inventions. It re 


with 
you builk 
tons of steel sheets and strip. Had this greater usefulness and longer life int 


duced thick slabs of steel to thin sheets tonnage been rolled on hand mills. i the products vou make 


ARMCO STEEL CORPORATION 


3171 CURTIS STREET, MIDDLETOWN, OHIO © PLANTS AND SALES OFFICES FROM 
COAST TO COAST © EXPORT: THE ARMCO INTERNATIONAL CORPORATION 
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Chart for the 


Resolution 


As SHOWN IN Fic. 1, the resultant 
angle B from the intersecting plane 
(Y-Y) of an angularly shaped part 
can be determined by layout methods 
However, this chart can be useful to 
designers by reducirg the necessary 
work required 

For example, if angle A is 73 deg 
and y is 41 deg, find the angle which 
would exist in the intersecting plane 
Y-Y. Referring to chart and projecting 
line I to A scale establishes line II 
which determines B as 68.2 deg 

Another way to use this chart is 
in finding the true angle A, having 
measured an angle in a plane which 
is rotated » deg from the normal. 
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% Angle Between Planes, Degrees 


= + 
— 


























of Angles 


Here the reverse procedure would be 
followed: the intersection of lines 
(II and I) from B and y would give 
angle A in the normal plane 

Given an angle B in a certain 
known plane (Y-Y), this graph may 
be also used to determine the increase 
or decrease of that angle when re 
volved @ degrees into another plane 
(Z-Z). This is illustrated in Fig. 2 
In this case, it is necessary to first find 
the angle A in the normal plane 
(X-X); then with the previous data, 
angle C is found by considering the 
angle between planes as (y + @) or 
61 deg. From lines III and IV, C 
is found to be 58 deg 
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Involute Chain 
Drive Has Twice 
Normal Capacity 


A power transmis: ion chain 
reported to have a transmission capac 
ity of from 2 to 2} 
ventional chain 
capable of operation at surface speeds 
up to 6,500 rpm and rotational speeds 
of 3,600 rpm has recently been an 
nounced for high-speed heavy-duty 
applications Other ot intages claimed 
the as compared to 
conventional ind 


> 


times that of con 


drives and to be 


drive 
roller chains 
reduced tem 
peratures, smoother and quieter opera 


tor new 
silent 
are greatly operating 
tion, and operation under less strain 
and vibration. Designated the “‘Hy-Vo” 
drive, it is intended for 
from engine and motor drives in 
industrial equipment and for replace 
ment of chain or belt drives in steel, 
mining, chiernical, petroleum and nu 
merous Other industries 

Performance and endurance are at 
tributed to several factors 


transmission 


An involute form on the sprocket 
teeth chain 
ices chordal slap 

This lessens shock 
stresses in the chain 


that promotes smoother 
engagement and 
or polygan effect 
loading and higl 
links 


A compensating 


red 


chain 
shift the pitch 
line during articulation and thus mini 
mize slippage and wear 

3. A balanced chain link designed 
with greatly improved stress distribu 
tion 


} 
rocker 


joint to automatically 


1. A new alloy link and pin material 
developed to insure strength uniform 
ity 

5. Utilization of manufacturing 
to the chain drive field 
including shot peer if 


new 


pro esses 
to improve 
fatigue resistance 

The basic and distinctive difference, 
however, between Hy-Vo and conven 
tional chain drives is in the three 
points relating to its design character 
chain is al 
; : 


ways tangent to the sprocket on the 


istics. In operation, the 


DESIGN OF THE CHAIN DRIVE embodies entirely new principles. 


Sprocket teeth 


Sprocket teeths 


(right) have an involute profile while the chain link has additional metal in the 


critical area of the line of pull. 


Result is absence of chordal slap and smoother 


engagement, and consequently higher speed and load ratings 


pitch circle. This is not true in the 
conventional chain drive, in which 
several actions take place that cause 
wear, fatigue and vibration: Flexing 
or joint articulation; impact between 
the chain and sprocket as the sprocket 
picks up each link; chordal rise and 
fall of the chain caused by the sprocket 
polygan; and linear pulsation or vibra- 
tion, which is a direct result of chordal 
rise and fall 

In the new drive, the sprockets 
engage the teeth with conjugate a 
tion. During chain articulation, the 
compensating rocker joint shifts the 
pitch line auton,atically to maintain a 
onstant effect radius and thus a con 
stant linear speed. Consequently im 
pact on engagement is lessened and 
chordal rise and fall are eliminated 
two limiting factors on load and ro 
tational speed 

Pitch Tebistien or stretch has been 
eliminated to the extent that it ts 
virtually unnecessary to provide any 
means of take-up, making the drive 
ipplicable for engine compounding or 
heavy-duty power transfers where 
ter adjustment is impractical 


en 


Maximum velocities are 
for intermittent 
rpm for 
efthcaent 
5.000 


6.500 rpm 
5.000 


service and 


continuous service; most 


speed 1s between 4,000 and 
rpm, when the effi 


transmission is over 99.5 percent. Ca 


iency of 
pacity ratings are | 
service life of 20,000 hr 
Development engineers report that 
Hy-Vo drive gives 
and engine and 
power transmission drive that will al 
low them to develop and use small 
and 
many types of equipment 


ased on a nominal 


industrial users 


designers 


motor 


less expensive power plants for 
Such plants 
previously had been ruled out because 
high speed power transmission eq It} 
ment not available 
At present Hy-Vo Drives 

ing produced in one-inch, on 
one-half inch and two-inch pit in 
the most-demanded The 
current critical shortages of necessary 


was 


ne 


ite 
hain widths 


materials have made it necessary to r 
strict 1 


orders to those with defense 


essential ratings during the 


emergency pe riod 


pres 


I 


Mor Ci 
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SPECIFIED BY 


HOW ACTION OF HY-VO DRIVE compares with that of a 
conventional roller chain. Because pitch of the chain is gradu- 
ally elongated, as it articulates in engaging the sprocket, linear 
speed of the chain is constant due to reduced polygan effect 


Wf 


PRODUCT ENGINEERS 


Left, Hy-Vo drive, right, roller chain drive. The Hy-Vo chain 
is seen to be tangent to the sprocket on the pitch circle, whereas 
the conventional drive takes several actions. Insert in left photo 


graph shows rocker joint of link 





2 Ss 
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Itiply rating by Pitch * Width) 
4 
oO o 


dth, One-Inch Pitch 


vv 


Hp/inch 


(For other sizes mu 
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Service Factors 

| (Q Srrooth even loads with 
Adjustable certers 

Light pulsating load such as 6-07 8-aylin 
Ger engine direct coupled 

Heavy, pulsotng loads such asa 4 


ylinder, 4 
vt 

hrougr 

a Morse er 

recom men 


aycle engine direct coupled 


rough 


loads or Orivers, 


nee 
hors 


| Max mum recommended rpm 
1 Smal! sprocket 
0.750 in. pitch...3,000 
1.000 in. pitch 2,700 
1.250 in pitch... 2,150 
1.500 in pitch 1,800 
2.000 in. pitch... 1,200 
Maximum recommended 
Chain speeds 
5,600 fpm 
6,500 fpm 


| Continuous service 
| interrnifte: it service 
| 





CAPACITY 


high speed heavy duty equipment or to equipment on which compactness 
of drive is essential 


are claimed where single motors or engines above 100 hp are used. 


RATINGS of 
anticipated life raung of 20,000 hr 


1500 2000 2500 3000 


Chain Speed fpme« 


3500 4090 4500 5000 §500 6000 
No. teeth = pitch* rpm 


12 





the chain drive, which is based on an 


Recommended applications are to 


new 


TWO 2 IN. PITCH 12 IN. WIDE DRIVES transmit 
1500 hp at 600 rpm in the diesel-electric drilling rig 


for Standard Oil 
A Hy-Vo drive 2 in. wide is capable 


manufactured by Ernsco 


fornia 


of Cali 


Increased efficiency and reduced transmission costs of power 


transmission up to 500 horsepower 


Circle No. 1 in Reader's Service Card 
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N E W COMPONENTS—MATERIALS AN D raeawr? . , continued 





Batch Quantities Counted at High Speed 


Continuous automatic counting of preselected batch quan- 
tities at high speed without interrupting production and 
without missing a count is achieved by an improved 
automatic batch counter. This counting instrument auto- 
matically operates a built-in control switch at completion 
of each batch count and at the same instant readjusts to 
start counting the next batch quantity. 

The batch control switch may be used to start or stop 
electrically-operated machinery, conveyors, signa!s, kickout 
devices or other arrangements for marking or separating 
batches and warning operators. Being electrically operated, 
the batch counters will count any object or motion that can 
be arranged to operate a circuit-breaking device. The 
counter may be located at any distance from the actual 
source of count and operates on 115 v, 25 to 60 cycles a-c. 


Production Instrument Co., 702-10 W. jackson Blvd., 
Chicago 6, Il. 


Circle No. 2 on Reader Service Card 





Pressure Cells Are Acceleration Insensitive 


Four SR-4 pressure cells in capacities up to 100 psi 
have been redesigned to make them insensitive to linear 
acceleration and to position. Capacities of these cells, 
known as Type E, are 10, 20, 50 and 100 psi. Their 
operation is based on SR-4 resistance wire strain gage 
measurement with four-arm Wheatstone bridge. Measur 
ing range extends from absolute vacuum to full rated 
pressure, except in standard units of lowest capacity for 
which the range is limited to +10 psi. Pressure cells 
meeting other requirements are made to order. 

There are two types of cells: Type ES321 cells have 
all parts in contact with the pressvre fluid made of type 
321 stainless steel. Type EMB cells have pressure bellows 
of Monel and brass pressure fittings leading to the bellows 
Pressure connections for each are through a standard 4 in. 
male pipe thread. The maximum temperature for full 
accuracy in continuous operation of these cells is 150 
Fahrenheit 
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Precision Sub-Miniature Motor 


Sub-miniature motors, designed for ment, as well as for prime movers in the important JAN specifications in 
60 cycle, 400 cycle, or variable cycle timing devices, aviation cameras, and cluding the environmental test. 
operation are now available in sizes sine wave alternators in military equip- The motor is of a totally enclosed 
from 1/1000 to 1/50 hp for continu- ment. construction approximately 16 oz in 
ous duty, and can be supplied for ambi- The manufacturer states that the weight, 13 in. OD by 23 in. The 
ent temperature operation up to 100 C. motors are built to close tolerances to same type of motor self-cooled frame 
Induction or synchronous types can assure maximum input, that the rotors is 2 in. OD by 3 in. long 
be obtained for single or polyphase are precision dynamically balanced, 
power input. Applications are for fan and that shielded ball bearings are Atlas Aircratt Produ 
and blower drives in electrical equip- used. All units are designed to meet 1 E. 53rd St., New York 
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ow-Automatic Lubrication System 
SPEEDS.. SIMPLIFIES. CUTS COST OF MACHINERY LUBRICATION 


ALEMITE 


206, U5. PAT. OFF. 


OU LEL OATES 


AUTOMATIC LUBRICATION SYSTEM 


Unbelievably simple system atomizes oil into mist, distributes it 
through tubing to bearings. Bathes all bearing surfaces with 
fresh, clean, cool oil film. Uniformly maintains oil film on all 
sliding, rubbing, rolling parts regardless of variations in 

load, temperature or speed. No “peaks and valleys” of 
lubrication. 


Fully automatic — eliminates waste and the uncer- 
tainties of the “human element.” Extends bearing 
life as much as 17! times. Seals bearings against 
dirt and abrasives. Cuts oil consumption as much as 
90%. Greatly reduces the number of oils needed. 


Eleven points on this automatic electric saw are served by Oil-Mist. 

Flexible lines carry lubricant to reciprocating and oscillating parts . . . 

condensing fittings apply liquid oil te a com and roller . . . a sprcy 

fitting sprays oil on a drive chain, gear and sprocket. The lubri 
st ically by the chine switch. 





is con- 











¢ OlL MIST 
DESK-TOP DEMONSTRATION 


No obligation — Mail this coupon now 


‘ ; STEWART 
A trained Alemite Lubrication Engineer w : , 4 
give you the Desk-Top Demonstration ct your : W ARNER 


= 
office without obligation 1 e 


® You'll marvel that a system so 

simple— without any moving parts 
can bring such a revolutionary change in the lubrication 
of machinery. Requires only two simple settings 


to con- Alemite, Division of Stewart-Warner, Dept. T-61 


Propuct 


trol the amount of air pressure and to regulate the density 
of the Oil-Mist. Once set, they need no further attention. 
Proved by plant installations on a wide variety of ma- 
chines in many industries including steel, coal, food proc- 
essing, chemicals, metalworking, textiles and woodwork- 
ing. Get the proof yourself, with the Desk-Top Demon- 
stration in your office, without obligation. 


Alemite OULMAISY tubrication 


ENGINEERING June, 1951 


1850 Diversey Parkway, Chicago 14, Illinois 
[1] Please hove your Alemite Lubrication Representative crrange o desk- 
top demonstration of Oi!-Mist. This entails no cost or obligetion on 
my port 


Please send me information about Oi!l-Mist by mail 
My nome 
Position 
Compony (leove bionk if letterhead attached 
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Accessibility Features Clutch and Brake Unit 


An air-powered combination friction clutch and brake 
unit, developed for medium and heavy machinery is de- 
signed for ready accessibility for repairs. Savings in down- 
time and maintenance labor are effected by the following 

1. Shoe and lining assemblies can be changed in a 
matter of munutes 

2. Such changes may be made without removing the 
from the machine 

3. All other wearing parts driving mechanism, pist 
piston packings, springs—may be removed while 
clutch is mounted on the machine, without the u 
special tcols and without the necessity of removing 
parts. 

Disk scoring is limited because rivet heads cannot come 
in contact with the disks, Disks are bolted into place, 
instead of floating in teeth or splines. The basic actuating 
mechanism is so designed that linings are automatically 
withdrawn from contact with disks, eliminating drag. It 
is impossible for brake and clutch to be engaged simu! 
taneously 

The unit can be used on presses of all kinds, . . 
shovels, wire drawing equipment, slitters, marine PNEUMATICALLY 
oil rigs, and paper, oil, rubber and rolling mills 


Power Presses, Inc., 615 Penton Building, Cleveland hi ply is disrupted 


operating position on 
tures are ease of maintenance and fail-safe « peration if 


ACTUATED CLUTCH and brake unit in 
multiple station automatic press. Fea 


r sup 
air suf 





Lining 
segrnents 
woud 
L 
; 
Brake 


] oisk 
4 
Lining | aa ’ | Brake cisk 
segments ‘K\\\\ AY support 4 
A ~ . 


Ve 


r 





Soe CSSA 





BASIC CONSTRUCTION FEATURES. To re 
move the shoes, it is necessary only to remove the 
clamp units and lift shoe out. Lining replacement 
can be made in a matter of minutes 
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ALLOY STEELS 


Conservation is possible — without sacrifice 
with use of N-A-X ALLOY STEELS 


With the demand for greatly increased quantities of the critical 
and strategic Stainless Steels used in Jet Engines intensified 
by the acceleration of the building program, the Air Force 
requested the producers of these engines to seek suitable 
material with less critical alloy content to replace the Stainless 
Steel for certain moderate temperature application in these 
aircraft gas turbines. 

The steel selected had to be of low-alloy content with high 
strength and good welding characteristics. Ordinary low carbon 
steel did not meet the requirements because of its low tensile 
properties and the fact that it could not be satisfactorily welded 
by the inert are process, which is widely used in aircraft gas 
turbine manufacture. 

The data available from tests made on several weldable low- 
alloy, high-strength steels indicated that N-A-X ALLOY STEEL 
was the most satisfactory of the group —its selection followed. 
Unlike other possible substitutes, N-A-X ALLOY STEEL has good 
low temperature impact values, maintains its higher strength 
and is not subject to temper brittleness in the wide operating 
temperature range required of the steel for this purpose — from 
a low of —70°F. to +800°P. 

The use of N-A-X ALLOY STEEL for this application has cut the 
amount of Stainless Steel required in half. This is of consid- 
erable importance to the Air Force. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Michigan 


5 NATIONAL STEEL ab CORPORATION 


4 











Piston- ype Pneumatic Operators Have Fast Response 


Piston-type operators for pneumatic 
throttling control applications utilize 
a cushion loading principle, and are 
apable of repositioning accuracies 
well within the accepted standard of 
1 part in 500 of total stem travel with 
high speed and stability 

They consist of specially designed 
iluminum alloy cylinders, honed and 
polished to a high standard of in 
terior finish, in which a piston, fitted 
with special “O” ring seals serves 
in place of the conventional di 
aphragms. A new built-in valve posi 
tioner capable of operating with sup 
ply pressures \ to 100 psi replaces 
he side mounted positioner stom 

ly used on spring motors 

Cylinders are available in 4 

lia with stem travels of 

in. as standard. Their compact 
size, small air volume requirements, 
speed of response, long stem travel 
ind high thrust capacity make them 
adaptable to control applications here 
tofore impractical to motorize because 
of the shortcomings of other types of 
operators. Speed of response is of 
particular interest. The 4 in. di 
ameter cylinder, when powered with 
100 psi operating air, is capable of 
exerting a 1,200 Ib thrust through 3 
in. of travel in 3 to 4 sec as compared 
to 15 to 20 sec with spring motors 

No tie-rods, bolted flanges, leather 





























Wig 

















PISTON-TYPE OPERATOR for throt- HONED AND POLISHED ALUMINUM 
tling control operations involving long CYLINDERS, and a piston with “O 
travel and a surplus of power. Speed of ring seals that replace the conventional 
response is higher than for spring motors diaphragm are features of the positioners 


ups or conventional packing are used onsiderably reduced friction and elim 
All sealing is done with “O” rings nating the need for lubrication 
both in the head closure and the 

piston proper. All “O” rings are 

graphite impregnated, resulting in 
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Valve Control Solenoid Resists Moisture 


An inlet water valve control so 
lenoid for automatic washing ma 
chines, and similar applications em 
ploys a newly developed nylon bobbin 
and is completely insulated through 
out with silicone-varnished Fiberglas 
and Fiberglas electrical tape. Coil is 
wrapped with Fiberglas cloth and 
is then varnish-impregnated and re 
dipped in a material which is com 
pletely impervious to the effects of 
water and detergent solutions, as well 
as oil petroleum solvents and the 
harmful effects of extremely 
humidity. Coil is normally used with 
Dole Valve No. DH4703, DH4503 
or DH4103, but is adaptable to simi 


lar applications requiring the move 
ment of a steel or stainless steel 
plunger with a y% in. O.D. brass 
sleeve. Coil requires an over-all space 
of 1} in. square by 1} in. depth 
ind is presently supplied with femal 
onnectors for bullet-type wire term 
inals, wut may be furnished with leads 
or other means of circuit connections 
The small size makes valves applicabl« 
where space is at a premium and nor 
mal water pressures are encounter 1 
The silicone-varnished Fiberglas in 
sulation gives protection against ef 


F e 


fects of elevated temperatur 
ETC, In 7 Mic 
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It’s not really magic, of course. Simply a scientific 
understanding of your need for a critical pliable 
part. It may be a seemingly “impossible’’ part 
... completely unusual in physical properties and 
operational characteristics. But, it is a part you 


must find to complete your mechanism. 

Working from your specifications, Chicago Raw- 
hide’s Sirvene engineers will produce the needed 
design, compound the right combination of oil- 
resistant elastomers, and mass-produce your part 
under strictest laboratory control. You'll have the 


ENGINEERS: For basic information, write for 
your copy of “Engineering with Sirvene”. There 





is no charge. 


SIPVIS 


Mechanical Leather Products 
Boots, diaphragms, packings and 
other products give dependable service 
under difficult operating conditions. 





exact degree of flexibility, hardness, resistance to 
extreme temperatures, fluids, gases, abrasion and 
wear, or other qualities you may require 

Whether the part is an intricately designed dia- 
phragm or boot . . . or is a simple but critical gas- 
ket, you may be sure it will function exactly as 
you require. 

Sirvene has served dependably in thousands of 
unusual or difficult situations. It can do the same 
for you. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenue ¥VENE VISION Chicago 22, Illinois 


c 


aD Wrap 
gil \\ 5G 


THE SCIENTIFIC COMPOUNDED ELASTOMER 
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New small snap-act ern illy sealed disk type originally for ele 


thermostats are rproot 1 waterproof. The ter th 


minals are broug rough iss seals. Rubber is military and 
bonded over t I 
For extremes of tem; 


i ! 1 control 

ese thermostats are ©) t t c ! in both 

ber covered leads The switch 

ber can be used single pole 

in the molding and on the 
Transmission of t n ature to | 

disk thermal element ithin the hermetic enclosure is 


obtained by mounting the disk in the bottom of the metal 


atmospn re 


ontrolled to the when desired 





are not ther 


. losing 
enclosure where mperature of any ) res rat pv from 1‘ rical 


rating 
surface on which the thert mounted or of air 


or Jamper { lc and 1 \ ar SO Vv 
liquids to which the bot t] rmostat is exposed 

5 ] 

The disk type snayj mn give l sitive switch actior 


which withstands \ motion. Designed 
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Revolving Joint Features Low Torque 


A compact, improved ty f revolving joint for 


i 


in making piping conn 


us 
m type divers rolls 
calenders, and other rotating equipment has been intro 
duced. The joint is characterized by extremely low torque, 
thus offering substantial power g Models are avail 
able for handling steam 

The rotating 


gas and chemicals 


portion of the joint consists of a special 


steel tube which 
screws into the lub of the drum or roll. The 


precision machined as heat treated 


non-rotating 
portion of the joint is ball bearing mounted on this tub 


ot 


both radial and end thrust. Use of a sleeve type pilot 


bearing at the end of tl ating tube insures alignment 


of the joint and provides a long bearin 


The specially designed bearings carry the load 


g against twisting 
or cocking. Self-adjusting, self-sealing chevron type pack 
ing carried under light spring pressure provides a long life 
seal on the rotating tube. Low maintenance cost is as mmended for speeds 

usually with n, hydraulic, and for temperatures \ 150 F, deper 


on packing specified. Standard sizes range from 4 to 


sured since these new joints can be serviced, 
out even removing the joint from the roll 
These joints are built for 150 psi, steam, or 200 psi 


hydraulic pressure, and also for vacuum service. They are 
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TWIN BELT DRIVES, a new belt tension device, and a line 


of extra heavy duty motors with ratings up to 50 hp are fea 
tures of the modified variable speed drive. 


A new line of extra heavy duty motors for a modified 
variable speed drive, and a high frequency explosion 
proof motor for aircraft have been put into production 

The heavy duty motors with ratings as high as 50 hp 
wiil be used with a varidrive transmission. To carry the 
heavy load through the internaly speed changing transmis 
sion, dual Waribelts have been incorporated, thus dis 
tributing the load so that no undue strain is imposed. To 
belt load a tension control device has 
been designed that avoids the disadvantages of variable 
center drives or extra flexing of belts over idlers. A cali 
{ to maintain pressure between 


counterbalance 


brated spring is employe 


Circle No. 


HIGH-FREQUENCY EXPLOSION-PROOF INDUCTION 
MOTOR rated at 10 hp on 400 cycle a-c supply is completely 
sealed so that no sparks can be emitted 


lriven disks and the sides of the 
belt. The spring takes up any slack that might be caused 
by stretch or wear of the Use of dual belts is said 
not to affect the ease of changing motor speeds which 
is accomplished by merely turning a control dial 

The high frequency-explosion proof motor is of the 
inductive type. It is an addition to the line of high fre 
quency aircraft motors from § to 16 hp which have been 


the two halves of th 


belts 


designed and produce 1 by this company 
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Ferramic Cores Offer Range of Characteristics 


A complete line of ferramic cores in cup, ring, or E 
and | types is now being offered. Ferramic is a new soft 
magnetic material that performs with high efficiency at 
high or low frequency. Outstanding characteristics include 
light weight, high permeability, high volume resistivity 
ind low factor. Cores of this material can be ex 
truded, molded or machined to the desired shape at rela 
tively low Laminations are not required, which re 
duces assembly time on components and simplifies design 

Ferramic cores can be supplied in a wide range of mate 
Some properties of the Type A are maximum per 
flux density, 840 gausses; 
gausses; coercive force, 3.7 

volume resistivity, 1 x 10* 


loss 


cost 


rials 
Saturation 
ols 
280 ¢ 


meability, 57 
Magnetism, 
Curie point 


residual 
oersteds ; 


ohm-cm 
N. J 
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Customer Reports: 
Asarco Continuous Cast Bronze Saves 
20% in Metal Cost, Production Time 


A manufacturer of packaging machinery tells of sav 
ing 20% in production time and 20% in material cost 
when he makes shaft bearings and nuts of Asarco 
Continuous Cast Bronze. 

The patented Asarco casting process guarantees him 
bronze rod that is free from the hard and soft spots so 
often found in sand cast bronzes. Stock is exception 
ally uniform and free from porosity. Since sand is not 
used, and dirt and dross are excluded, there can be no 
surface or internally trapped abrasive to dull tools or 
discourage high cutting speeds. Rejects are virtually 
unknown. 

Dimensions are held to extremely close limits. For 
example, tube concentricities are within 1.5° of wall 
thickness. Dimensional uniformity is assured . 
machining on automatics is standard practice. 

Continuous Cast Bronzes can be made to order in 
a wide variety of alloys . . . in standard lengths of 12° 
... lengths 5’ to 12’ on request . . . lengths 12’ to 20° 
on special arrangement. 

216 sizes of standard Asarcon 773 bronze (SAE 
660) are stocked in 105” lengths for convenience af 
warehouses in all principal cities. Distributors will 
cut this stock long or short to suit your needs. 


33 -7-4F3 Alloy 


44,000 Ps 


Send for this free catalog on 
Asarco Continuous Cast Bronzes 
lt contains physical properties 
table of weights, pbhotomicro 
graphs, table of stock shapes 
and sizes and other data 


West Coast Sales Agent 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif. 


American Smelting and Refining Company 


OFFICES: Perth Amboy Piant, Barber, New Jersey 
Whiting, Indiana 
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Young's Modulus Determined By Sound Vibrations 


A sonometer, developed from Portland Cement Asso 

ition’s basic design, is used for determining the resonant 
frequency of any solid mass of material where strength 
is an important factor, such as aluminum, carbon ele 
trodes, ceramics, concrete, plastics, and steel beams 


The sonometer consists of two units; the control 
and the portable pick-up. The control cabinet 
tains an amplifier supplying 1S watts at the driving 
which permits accurate measurement of resonant frequet 
n solid masses weighing up 
An oscillator measures resonant frequency from 
to 22 kc. The phase relationship between the d 
ut one end of the mass and various points within 


the mass can be determined and viewed on the screen 
cathode ray oscilloscope This enables yperators 


rmine the flexural and torsional modes of vibra 


detern 
tion. Information from these tests can be used to deter 
mine Young's Modulus of Elasticity 
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Hydraulic Control Valve Suited to Heavy Duty Service 


A low cost open center, single spool, three-way valve 


based on models supplied for several years to individua 


] 
lal 
1 
i 


equipment manutactu rs is now being made generally 
available 

Ideally suited to heavy duty service on farm implements 
and construction and materials handling machinery, the 
valve Operates at pressures up to 2,000 psi and features 
an externally adjustable, built-in balanced relief valve sized 
to handle full pump capacity up to 14 gpm. Pressure dro; 
through the open center of the valve is held to only 10.25 
psi at 14 gpm, imposing a minimum load on an engine 
mounted hydraulic pump and little loss in engine pow 
while the valve t neutral or holding 
addition to the rais ind locked holdin 
a float position is also available on special ordet 

Cylinder and pressure ports are available 

1 


in. internal piy thread size, while th 


i 
at 3 in a ip? 
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Hose Clamp is Self-Tightening and Self-Adjusting 


tightening hose clamp whose rose OF pipe up to in Shaped f ylasti hose conveying aif pases 
1s10n also makes it self-adjust rom rounded stock, the clamp does r liquids 


ig to temperature changes has been ot cut into the hose. It can be dis The manufacturer also offers spx 
ecently developed onnected as easily as it is installed ial pliers that are recessed to fit tl 

To install this ring-type clamp, you and can be re-used any number of lamp lugs from either a vertical o1 
} 


simply squeeze the ends with pliers imes horizontal position, thus further ad 

slip the clamp over the connection These self-tightening hose clamps ing to the clamp’s accessibility 

and release h lamp exerts uni made in sizes to fit connections F 
: Corbin Hose Clamp D 

form pressure at every circumferen from 3 in. O.D. through 2% in. O.D eget nena: eas acne 


point, allowing for irregulariti They can be used with rubber, fabri New Britaia 
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vas 13 YEAR TORTURE TEST 


Pee Be a 
nee eG, 


eee STILE LIKE NEW! 


Provide Positive Seal . . 


Here's a seat gasket cut from Ebonite Sheet 
Packing that rolled up thirteen years of 
trouble-free service on a pop-off pressure re- 
lief valve in a southeri. plant . . . withstand- 
ing high temperatures and pressures .. . 
eliminating leaks and shutdown time...assur- 
ing absolute safety. Only extensive changes 
requiring different sized gaskets made it 
necessary to — this gasket at all! 
Performance like this is made possible be 

cause of Ebonite’s remarkable leak-proof 
characteristics and the fact that it will not 


HOSE FOR RUGGED WEAR 
Hose for air, steam, water, oil, gas 
or paints, Quaker makes it to fit 
the needs of the Chemica! Indus- 
try. Each is pre-tested for peak 
performance 


- Retain Flexibility Despite High Temperatures and Pressures 





-EEZEC 


ao eG 


QUAKER PACKINGS 


carbonize, melt or become hard. That's why 
Ebonite is ideal for high pressure joints and 
flanges; for use with superheated steam, 
ammonia, brine, air, oils, ecids, caustics, 
gases, hot or cold water. 

For all your requirements— whether pack- 
ings or belting for conveying materials . . . 
flat or V-belts for driving steam engines, 
steam turbines or electric motors . . . hose for 
flushing, suction, cleaning or fire fighting 
purposes—see your Quaker distributor, or 
write direct to us. 


BELTING FOR MAXIMUM 
HORSEPOWER 
Flat belts or V-belts, Quaker has the 
one to fit the drive . . . to transmit 
maximum horsepower at the lowest 
operating cost . . . all pre-tested to 
assure peak performance. 


QUAKER RUBBER CORPORATION + PHILADELPHIA 24, PA. 
DIVISION OF H. K. PORTER COMPANY, INC. + Offices and Branches in Principal Cities 






QUAKE 


s 


RUBBER PRODUCTS 


custom made for every industrial use 
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Optical Gaging Projector Utilized For Production 


A projector has been designed to introduce optical 
gaging methods into production assembly and inspection. 
This unit projects a greatly enlarged shadow or a sur- 
face reflection of any object placed in its staging field onto 
a large illuminated screen and permits visual checking of 
the actual part against detailed drawing or other specifica- 
tion data previously placed over the viewing screen. It 
is specifically for use ‘on the line”. 

The wide application of this new machine to produc- 
tion and inspection purposes has been made possible by 
reducing the over-all size of the unit, and by using a unique 
optical system which allows a full unvarying eight inches 
of space between lens and object for all magnifications up 
to 100x 

The projector has an accessory by which light can be 
sent out of the same lens that picks up the image so that 
surfaces and deep recesses that cannot be shadow projected 
may be examined. Either surface or shadow projection 
is possible for objects facing toward the lens, up, down, 
to the left, or to the right 


Eastman Kodak Co., Rochester 4, N. Y. 
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Rotarv Selector Switches Are Available In New Sizes 


Long-life rotary selector switches are now available 
with up to 6 poles, 15 positions per pole, on each deck 
This large number of poles and positions is made possible 
by a “knee-action” type of rotor arm, which is said to 
insure low contact resistance and uniform contact pres- 
sure for the life of the switches. Silver alloy contacts and 
rotor arms are used on all units 

Because of the great number of pole decks available 
more compactness can be obtained than previously. This 
is in line with the present trend toward small size gov 
ernment equipment 

A roller-type detent, standard on all units, is claimed 
to give more positive action and longer life than hereto 
fore obtained. Complete details on the pole arrangement, 
contact materials, general construction and applications 
of these long-life rotary selector switches can be obtained 
on request from the manufacturer. 


Newark 4, New Jerse) 
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A SELF-RETAINING PUSH-ON TYPE SEALED VOLTMETER MULTIPLIERS are A BRASS FLARED TUBE FITTING has 
FASTENER to secure the oil baffle in offered for use under severe humidity been designed to replace four pre 
an automobile engine has two small conditions. They can be used with vious types in the interest of stand 
spring arms that snap into holes in commonly available one milliampere ardization and saving of material vital 
the baffle, making the fastener self- d-c instruments as well as with others. to defense. This fitting has a 37 deg 
retaining. Tinnerman Products, Inc., Sensitivities of 1,000 ohms per volt or flare angle, dryseal pipe threads and 
Dept. 14, Box 6688, Cleveland 1, more may be obtained. International a three-piece design. The Parker Ap 
Ohio. Resistance Co. 401 N. Broad St., pliance Co., 17325 Euclid Ave., Cleve 
Philadelphia 8, Pa. land 12, Ohio 
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Designers’ favorite for piping specs 
eee Your CRANE Catalog 


You can’t tind a more complete selection of piping mate- 
rials listed anywhere. Not only listed, but carefully 
arranged and cross-indexed to save you the bother of 
having to hunt for the items you need. Just remember, 
if it's piping, chances are it’s in the Crane Catalog... 
and easy to find. 

Other piping procedures, too, are simplified when you 
make Crane your one source of supply. In your plant, 
for example, product assembly operations go smoother. 
In the field, replacements are easier to get. 


Most important to you, of course, is the fact that your 
product acquires added value in the eyes of your custom- 
ers. They know from experience that Crane Quality in 
piping materials has never been surpassed. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIL. 
Branches and Wholesalers Serving All Industrial Areas 


FOR STEAM, WATER, OR OL lines Crane 
offers a wide selection of 125-Pound Iron Body 
Gate Valves, brass trimmed or all-iron, in 


Be FOR COMPLETENESS OF SELECTION patterns for every need. Shown here, Crane 


No. 460 with non-rising stem, screwed-in brass 


oe You CAN’? SEAT THE CRANE LINE body seat rings, brass disc faces. Working Pres- 


sures: 125 pounds steam; 200 pounds cold 
water, oil, or gas. Sizes: 2 to 8-inch. Screwed 
ends. See your No. 49 Crane Catalog, p. 77. 


FLANGES 


SCREWED 


OS a 27: 


Lvs VS 


FLANGED 


rTINOS oe 
q Hydro-Flo Oil Cooler, 
by Bell & Gossett Co., 


Morton Grove, Lil. 


BOLTS AND | 
GASKETS 


EVERYTHING FOR 
EVERY PIPING SYSTEM 


VALVES « FITTINGS + PIPE « PLUMBING AND HEATING 
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Hose Coupling Employs Unique Anchoring Principle 


Through employment of a 
hose-to-coupling anchoring {| 


nique 
rincipl 
this coupling has high strength, safety 
and efficiency 
The 
portion of the holding power through 
lication of the principle 


itsel f , id ' 
hose scl provides a majo 


ipp tna ru 
er in form 


I mass 
sible, can be displaced under pres 


while not compr 

The coupling consist of thre 
(1)-corrugated 
section ; male iron pipe tht 
ial thread) ; 
»)-sleeve extending full 
with 1 end 


stem with w 


collar to enga 
forwarc 
rd to engage stem 
other nd flared 
hose; (3)-locking ring 

lar and anchoring flange of sl 


pling, extreme pressur 


to assist 


attaching the “'Press-Lock 


the above issem ly 
shaping of the sleeve 
ind it 


wall 


into a solid unit lisplacement 


f 
Ol 


the entire hose 
The ettect of 


to create a three-way 


placement is 
arrange 


nt within the coupling gripping 


of inner part ot mass to cor 


rugations on stem; ; ing of outer 


and mul 


portion in sleeve 
| braid 


rotrusions of ter t 


tiple | 


Circle No. 17 


I.D., and available 
with Mulconroy Hy 
Assemblies attach 


for the t rom + ( n., 


ni 
Ling 


nection 
Hose 


sleeve over collar ‘ f |] rf t ta y to stomer’s 


Engagement forwar or | 
hose 
tion completes the powerful 

on the hose 


in 


prool xv 


Made 


wee 
ri 
I 


of steel sizes to 
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Hardness 


Bearing ichined from 
nylon bar stock ite 


and ty of this portable 


to the ac 
curacy 
hardness test 

The 


eter 


Metalom 


hardened 


tester the 


ns steel 


rod which is | 


contal 
xked in position when 
the kn at the top 


the tr 


raised by ot 
the 
just 
plunger 
ot 


tester Release of gger 
’ the 
bounds from the sur 


the metal tested At 


above the hammer releas« 
wh h re 
being 


rebound 


face 
the I 

plunger is locked in position and per 
Rock 


iles 


highest oint ot the 

mits hardness readings on the 

well C, Rockwell B and Brinell s 
Locking of the plunger following 

rebound is produced by 

1 balls in a retainer ma 


FM-10001 nylon rod 


its the use 
of three stec 


chined from 


Tester Used Nylon Retainer 








Prin 


ipal 


material $ 


rication 


ne ious shop 
t 


characteristic, which 


strument from 


due to friction on the plunger 
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How to move mountains—non-stop 


When it comes to moving mountains—or spreading the 
landscape around—you can’t beat bulldozers. 

You can, however, beat a bulldozer if you put into it 
a part that can’t stand the gaff. 

An example is the generator. Vibration, abrasive dust, 


weather, shifting stresses and stray oils or greases are con- 


stantly taking their hardest licks at it. It leads a tough life, 


That’s why American Bosch Corporation, makers of 


dust-proof, heavy-duty generators for industrial tractors 
and bulldozers, selected Svnthane laminated plastics for 


the insulation plate shown above. 


Synthane is a material for industry. It possesses an 
unusual combination of physical, mechanical, chemical 
and electrical properties, 

Synthane is light, stror z, dense, abrasion resistant. It 
is easily machined or produced in formed shapes. Dielec- 
trically strong, it is a natural for electrical applications. 
Synthane ts corrosion and fungus resistant, chemically 
inert, stable over a considerable temperature range 

If this capsule description of Synthane excites your 
imagination, send for the complete Synthane catalog. 


Synthane Corporation, 3 River Road, Oaks, Pennsylvania. 


PLASTICS WHERE PLASTICS BELONG 
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Food Industry Motor is Splashproof 


Improved splashproof motors have been designed for 
food industry applications where splashing or hosing down 
exceeds NEMA standards for splashproofing. These mo- 
tors incorporate gasketed cast iron conduit boxes with pro 
vision for attaching waterproof conduit. Motor windings 
are given multiple dips and bakes in moisture resistant 
thermoset varnish 

Baffles inside the rear splashproof hood and neoprene 
seals on the shaft outside the splashproof housing give 
protection against the entrance of water into the hood 
and the bearing housing. Grease seals are located between 
the outer periphery of the brackets and the splashproof 
hoods for added protection 

These motors available in frames 326 and smaller, 
use prelubricated ball bearings. No further lubrication 
is claimed necessary for the life of the bearings. Lubri 

ition wells are also eliminated 


Pa 
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Pumps Feature Simplicity and Versatility 


Now being marketed is a ball bearing pulley drive pump 
and a ball bearing sprocket drive pump, constructed so 
that lower transmission loads are absorbed by the pump 
housing without being transmitted to the pump shaft bear 

; t t 
ings. The drives are prepacked with lubricant and are 
fully sealed and shielded 

These pumps are available in Naval bronze forgings 

t t & 
or stainless steel precision castings with capacities from 
1 ; 


to 19 gpm for use at pressures up to 150 lb per sq 
in. They are reversible, operating in either direction with 
out loss of efficiency and bearings require no lubrication 
The pumps are available in four sizes, } in., 3 in., 4 in 
and } in., with speeds from 300 to 3,400 rpm. Both the 
ball bearing pulley drive pump and the ball bearing 
sprocket drive pump are available with hydraulically bal 


anced built-in by-pass, and adjustable base. An important : ng, ¢ irbonator and air conditioning indus 
feature of thes 


] mr 
pumps is their simplicity, permitting any tr as vit parts on m cleaning equipment; for 
moving 


part to be easily replaced. Their versatility puts marine ¢ r handling chemicals; on original equip- 
them in great demand wherever liquids and viscous fluids ment and for replacement erever efficiency, quiet and 
ure moved, in every branch of industry for production and _ long life are 
laboratories; in homes for water systems; on farms for Eco I 
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DUCTILE BISMUTH WIRE AND RIBBON SELF-ADHESIVE FELT finds considet THREAD COATING COMPOUND elimi 
permits useful application of a mate able acceptance in industrial applic a nates galling when used on threads 
rial possessing unique electrical prop tions. This material is available in tuds, and on junctions of metal sur 
erties. It will present many develop tape, spot washers and special shape _ ubje ted to temperatures up to 
ment possibilities in the control and and will adhere to wood, metal, plas ( This compound leaves a de 
instrument fields. Fitzpatrick Elec- tic, glass or other clean surface unde: it of copper between the metal 
tric Supply Co., 444 Irwin St., Muske finger pressure. J. B. Dawn Products es elt Products Mfg. Co., 


gon, Mich 3005 W’ ith St.. Chicago. I | rroll Ave., Chicago, 7, Ill 
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PLANT CREATED BY INCENTIVE.INSPIRED CO ACTION IM DEVELOPING FOSSIBILITIES 


LINCOLN 


NEw 


OLE Co. 1951 


the 


the ACTUAL 
YIELD 


increasing 








Fig. 1. Tee section fabricated in smuil 

lots by welding standard angles back to 

back. Re quires only hack saw and welder. 
> 








Economical production 


cutting equipment. Costs 25% less than 


Figure 1. 


the IMMENSITY 
of the POSSIBLE 


Fig. 2. Tee section for medium quantity 
lots for the shop having shear or flame 
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Three-Way Solenoid Valves Fave Many Features 





Three-way electro-hydraulic solenoid 
valves can be used for steam, air, oil, 
refrigerants and corrosive liquide. Fab 
ricated from bar stock, they are avail 
able in brass, <old rolled steel and 
various stainless steel alloys. Features 
of these valves include (1) light 
weight, (2) capability of handling 
high pressures, (3) full opening of 
orifice through the valve seat accord 
ing to pipe size, (4) low current con 


STALEMATE 








sumption, (5) high temperature op 


eration, (6) operation by momentary 








pasrrrres 


| 


conta 








Ve'ves are available in sizes from 


FG 


1 to 3 in. inclusive. Solenoids can be 


wound for 24, 110, 220 and 440 v 
40 cycle a-c and for 6, 12, 18, 115 
and 230 v d-c. A solenoid has been 

loped to withstand 500 F con 
tinuous duty. The ports A, B and ¢ 
ire visible in the cutaway views of 


two 3 in. three-way valves shown 





~~ 


oo STFS IP 











5 RBBoS 


© 1///t, ilies, ee 


nere 

Weight of these 3 in. valves is ap 
proximately 6 lb. Other sizes also 
have this light weight feature 

A more complete description and 
details of flow directions and opera 
tion of the three-way, electro-hydraulic 





' 
valves are available upor request 


from the manu 
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Portable Air-Meter is Light and Accurate 


This portable air-meter, weighing to the instrument and is free from 
only 11 Ib, yet rugged and highly a errors caused by sudden temperature 
curate measures air velocities of from variations. Lag of th. instrument 
0 to 4,000 fpm and static air pres less than one second 
sures of from 0 to 4 in. of water Operation of the portable air-r 
The instrument has two scales for is simple The probe is first 
air velocity measurement; low rang nected to the meter. Gne switch t 
from 0 to 750 fpm and high range on the power and adjusts the 
from 750 to 4,000 fpm. It has a_ set needle The other switch sel 
self-contained battery power supply ither the low or high range ale 


and operates from a probe-mounted These two switches provide all 
t t 


noble metal thermopile which is placed —justment for the unit. No additional 
in the airstream whose velocity is to adjustments or re-zeroing arc required 
be measured. Measurement of static when switching from one range 
pressure is provided for by the use other 

of an attachment mounted on _ the 

} - 7 1 Hast 

probe. The air-meter is not effec: by 
the length of the cable from the probe 
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BALDWIN 
SR-4 
PRESSURE 
CELL 


\3 PRESSURE RECORDING 


Other engineers are 
finding many new uses for 


this new SR-4 device . . 


Further expanding the engineer's field of exact 
knowledge, the Baldwin SR-4 Fluid Pressure 
Cell opens entirely new opportunities in the 
precise measurements of both stable and fluctu- 
ating pressures in all types of fluids. 

Heart of the cell is a pressure-sensitive tube 
with an SR-4 strain gage grid bonded to its 
exterior. Gas or liquid to be measured enters 
this tube, causing it to expand, which stretches 
the fine wire in the grid. The consequent altera- 
tion in electrical resistance, calibrated in p.s.i. 
or other units, is measured by an indicator or 
recorder, or actuates monitor or alarm apparatus. 
The cell is easily installed, and is adapt- 
able to use with all types of fluids—cor- 
rosive or non-corrosive—and over a wide 
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.How about you? 


range of pressures. A wide variety of indicating, 
recording and controlling instrumentation is 
available to meet your particular requirement. 
Calibration inaccuracy is not more than 4% of 
full range at any point from 0% to 100% of 
capacity, and this measuring performance is 
maintained under hundreds of thousands of pres- 
sure cycles. The unit is extremely responsive to 
pressure fluctuations making it invaluable for 
research on surges and similar pressure fluctua- 
tions, and explosion studies. For more detailed 
information, ask for Bulletin 306. One of our 
representatives will be glad to discuss the appli- 
cation of these cells to the solution of any fluid 
pressure measurement or control problem you 
may have. 


ALDWIWN - LIMA -HAMILTON 


TESTING HEADQUARTERS 


in Canada: Peacock Bros., Lid., Montreal, Quebec 
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Disconnect Operating Mechanism Increases Safety 


This operating mechanism for 
switches and circuit breakers meets 
the requirements of manufacturers 
who assemble their own control panels 
for machine tools or other electrically 
operated equipment. Designed for 
convenient mounting, it permits the 
disconnect (either switch or breaker) 
to be mounted directly on the panel 
without the use of posts or brackets. 
A coupling rod from the disconnect 
engages the separate operating handle 
assembly mounted on the door. A 
rubber gasket is furnished, which may 
be used in mounting the handle it 
NEMA 1A, V or XII cabinet 

Changes in tue length of the cou- 
pling rod accommodate cabinets of 
varying depth. A built-in adjustment 
in the coupling compensates for er- 
rors in rod length or cabinet depth 
of +4 in. The mechanism can be 
used with switches mounted in cabi- 
nets having a depth of 6j in. to 14 in. 
from door te panel surface; or with locked “off’’ with one, or as many as_ ever, authorized personnel, using a 
breakers in cabinets measuring Sg in. four, padlocks of varying sizes. With tool can release the door interlock 
to 134 in. from door to panel. the handle locked, the door cannot and open the door without interrupt 

Interlocks and padlocking arrange- be opened. An interlock aiso pre- ing power. 
ments assure complete operator safety. vents opening the door when the 
The operating handle can be pad- switch or breaker is “on”. How 


(Left) New visible blade disconnect 
switch ( with cabinet cut away ) 
showing front-operated mechanism 


Thermal -(coiless) magnetic circuit 
breoker with operating mechonism 


Sguare D « 4041 No. R 
Milwaut 
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Double Solenoid Valve for Low Pressure Use 


A double-operated solenoid valve has been designed for fT 
operation of double acting air and low pressure hydraulic 
cylinders where pressure must be held on one side of 
the cylinder for a given period of time. Also featured are 
built-in flow controls to govern speed of cylinder. The 
valve may be reversed by momentarily energizing a single 
solenoid and the cylinder stays in position without the 
necessity of holding either solenoid energized. Power 
failure will not reverse the valve or cylinder—a safety 
feature incorporated in this type of valve design. Corro- 
sion resistant materials used in construction of the valve 
insure continued service 





Only moving part is a one-piece stainless steel spool 
that carries an “O"’ ring type seal. The vaive may be base- = a 
mounted or pipe mounted directly to the body. A cap 
protects each solenoid from damage but is removable ; 
for servicing by removing the unitized type of mounted 
solenoid assembly which is threaded as a complete as- j in., and 4 in. full orifice area in two styles of mounting 
sembly to the main valve body. There are no springs, Additional information on the mechanical features, speci 
as the valve is operated directly by the solenoids. This fications and industrial applications of these valves can 
new model called the DDS-4-375, is available in } in., be obtained from the manufacturer. 





Airmatic Valve, Inc., 1643 E. 40th St 
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This one is 
ordinary drawing brass 


This one is 


Formbrite is a trade mark of The American Brass Company 
designating copper-base alloys of exceptionally fine grain, combining 
A nd here's the unusual polishing characteristics with good strength and hardness, 
plus excellent ductility. 
d ff Now let’s tke “em one by one. Formbrite is produced in 
l erence sheet, strip, rod, wire and seamless tubes in most of the copper-zinc 
alloys. The process is applicable to practically any copper-base metal 
Its superfine grain is the result of special rolling or drawing and 
annealing techniques. 
Formbrite in sheet and strip form is an excellent pressroom metal 
It costs no more than ordinary drawing brass — yet it is harder, 
stronger and much more resistant to scratching and abrasion 
Despite its strength and “springiness,” the ductility of 
Formbrite in deep-drawing operations will amaze you 
And here’s the payoff: Parts made of Formbrite polish so easily and 
so quickly that often only a color buff is needed for plating. 
Skeptical? Of course! So let’s prove it. Write for the two cupped 
samples illustrated above in full size. Compare the finish, then 
try them out, side by side, on your own buffing or polishing wheels. 
Address The American Brass Company, General Offices, 
Waterbury 20, Connecticut. 


the name to remember in 


COPPER-BRASS-BRONZE 
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Pneumatic Timer Has Invertible 


Designed for timing machine tool 
ycles, conveyor systems, and similar 
industrial operations, the Square D 
Class 9050 Type R pneumatic timing 
relay has a new invertible magnet that 
permits contacts to operate with delay 
either after energization or after de 
energization of the magnet. The new 
invertible a-c magnet permits easy 
conversion from delay after energiz- 
ing operation to delay after de-ener 
giz ng, or vice versa no extra parts 
are needed 

The timing range is adjustable from 
0.2 sec to 3 min. Accuracy is within 

10 percent and is independent of nor 
mal variations in voltage, ambient 
temperature, at atmospheric pressure 

Silver to silver snap action con 
tacts have pilot duty ratings up to 

00 v, a-c or d-c. One or two addi 
tional electrical interlock units can be ‘ 
furnished The timer is available in (LEFT) Class 9050 Type RO-9E timer, assembled so that contacts operate with delay 
NEMA I, IV _ and VII enclosures. after magnet is energized. (RIGHT) Class 9050 Type RO-9D timer, with contact 
Type R, a-c timers (with invertible operation delayed after magnet is de-energized. Operation of both units is based on 
magnets) can be furnished with Op- the principle of air transfer between two chambers through a restricted orifice. 
erating coils for voltages up to 600 
V 5 to 60 cycles i : t., Milwaukee 12, Wis. 
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Flat Wire Rings Improve Brazing Operation 


tan Lic notche 


ess-relieved silver brazing and sol 


| 
1-coll 


lering rings for faster, more econon 


al and improved brazing of armed 





forces projectiles and other ordnance 
equipment and supplies are now avail 
ible. These flat wire preforms were 
especially designed for applications 
equiring larger volume of silver alloy 
for added strength in critical joints 
ind where the depth and shape of 
} ted f yr n 


OVE roh | S ot 
rings 
Flat wire rings can be 
ited, job-determined diameters 
wire thicknesses in butt, lap and 
form. Because they are flattened to 
individual job specifications, the rings 
ire said to pr vid 1 more complete 
fill and tr leak-proof bond 
Stress-relieved rinos retain 001 tings are designed luninat zes rejects and the need for machin 
in. tolerance under all conditions and village associated with hand-f 
do not dist fall away fr I nventional machine-wound rin i ! upt Engineering Co 
work ( heat ts appl re e tabrications of rings also min 
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NEED MORE DATA... 
..on New Components, Materials, and Parts? 4 F A aes 


.. on Products Appearing in the Advertising Pages? 


WANT COPIES OF... 


. the latest catalogs and manufacturers’ bulletins? 


Every month Product Engineer- 
ing describes in detail the most 
significant NEW developments in 
perts, materials, components, and 
products . . . and lists scores of PRODUCT ENGINEERING: , Not good after 8/1/51 
NEW catalogs and bulletins avail- Please send me more information on the New Parts and copies of the 
New Bulletins identified by numbers circled below: 
123 34685 6 7 6 8 0 32 28 39 1S 17 19 20 
21 22 23 24 25 26 27 28 29 30 31 32 3S 37 39 640 
41 42 43 44 45 46 47 48 49 SO SI S2 53 5S $7 60 
61 62 63 64 6S 66 67 68 69 70 71 72 75 7 80 
81 82 83, 84 8S 86 87 88 89 90 91 92 95 97 $3 100 
101 102 103 104 10S 106 107 108 169 110 111 112 114 115 116 117 118 119 120 


Advertising |_ ii3 al 
om (ICI 


NAME 


able from manufacturers. To 
obtain additional information on 
these new products and to get 
copies of any manufacturer's bul- 
letin of interest to you, use the 
postcards on these pages 





USE THIS CARD 








* For further information on 
products described in the 
New Components, Materials, 
and Parts Department, circle 








TOMPANY. 











* For additional information 
on products advertised in 
this issue, fill in numbers of 
the pages on which the prod- 
ucts are advertised in spaces 
provided on postcards. Use 
advertisers initial if more 
than one advertisement ap- 
pears on a page. Write in 
name if pages are unnum- 
bered. 


United States 





BUSINESS REPLY CARD 


First Closs Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 











Readers’ Service Department 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
the postcard number. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


¢ For copies of any manu- 
facturers’ bulletins described | 
on page 224, and following. 
circle postcard number. 


PRODUCT ENGINEERING 

7 330 West 42nd Street 
| New York 18, N. Y. 
| 








Postage 


Will be Paid 


by 
McGraw-H 
Pub. Co. 


NEW CATALOGS AND BULLETINS 


NEW PARTS, MATERIALS, AND COMPONENTS 


PRODUCTS APPEARING IN THE ADVERTISING PAGES 


No 
Postage Stamp 


Necessary 


if Mailed in the 
United Stetes 








BUSINESS REPLY CARD 


First Closs Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 








Readers’ Service Department 


PRODUCT ENGINEERING 
330 West 42nd Street 
New York 18, N. Y. 


PRODUCT ENGINEERING: 


Please send me more information on the New Parts and copies of the 


Not good aiter 8/1/51 


Getting ALL the informa- 
tion about ALL of the signif- 
icant new developments in 
the design field every month 
is a tough .. . and time con- 
suming ... job. To save you 
time, the editors of Product 
Engineering screen hun- 
dreds of new products each 
month, select the outstand- 
ing ones, and check the 
manufacturer of each for 
additional information on 
construction, operation, and 
applications prior to describ- 
ing them on the editorial 
pages. They scan scores of 
new catalogs and bulletins, 
present summaries only of 
the ones they know will be 
of interest. 

The result is time saved... 
for you. All you have to do 
to get further information 
is to fill in the easy to use 


New Bulletins identified by numbers circled below: postcards on these pages. 


os 

21 

41 42 
62 
82 
102 


Advertising | 


3 
23 
43 
63 
83 

103 


on pages 


NAME 


a4 
24 
44 
64 
84 
104 


5 6 
25 26 
46 
66 
86 
106 


7 
27 
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67 
87 


8 
28 
48 
68 


9 
29 
49 
69 
89 


10 


11 
31 
$1 
71 


91 


110 111 


16 
36 
56 
76 
96 
116 


17 
37 
$7 
77 


18 20 
38 40 
$8 60 
78 











ae 
L___| 








COMPANY 


ADDRESS 


———— 








CITY 











Product Engineering's Read- 
er Service Department will 
do the rest. Note: Please 
reserve one of these cards 
for the engineer who gets 
the issue after you. He too 
is interested in new devel- 
opments. 

For new Catalog and Bul- 
letins descriptions turn to 
Page 224. 
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Pyrometer Controls Give Improved Readability 


ontrols with a 44 in. meter 


give 
improved appearance. They can be 
the control te rature with more ease and greater 
cy and can be read at a greater distance. Construc- 
improvements include heavier gage steel panels and 
and three point suspension 

out of shape when it is 
lown on an c irface. Plug 
the control and tl rminal 


revent 

| in connections 
buard facilitate re- 
and replacement of t disturbing any 
lanent connections 


pyrometer contr with a switch 


from automat« lit control. As a limit 
is a shut off or safety warning device which 
ontact when ; pre set temperature 1s reac hed 
off a furnace. The contact 


Chagrin Falls, Obi 
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Water Interlock Has Improved Construction 


vice which responds 
or close an electrical contact 


union fittings at both ends, a bronze 


eight, simpler adjustment, and 


loses a contact when a flow 


amount and opens it when the 
amount. The interlock can be 


as a \ in many applications, including 
hot water heater 1g units, kitchen waste units, trans 
cooling, induction heating, television luminaires 

nd water-cooled dynamometers 
Only one screw adjustment is needed to set the circuit 
ny flow from one-half to four gpm. The flow differ 
between the cut-in and cut-out of the electrical con 
is 0.1 gpm maximum. The 


amount I iter fi 


by installing a tl 
vice, 


al rating is 1 Ips 0 or 2 " Maxi 
sressure that the device will withstand is 125 psi 


valve ahead 


interlock does not control 
ww. This can accomplished, if seral Electric Control Div., Schon N. ¥ 


Circle No. 28 on Reader Service Card 





ituring a 


MIDGET BELLS, fe 
new principle in a 


phosphate coating which is ited for electrometer circuits, ra 
| ontactless vil bond for all types of paint. It is aj jiation equipment and as high re 
» bell construction, are now being plied with brush or steel wool, w sistance aendeole in measuring equip 
1, Greater sound carrying off with a cloth and allowed to dr ment. Resistance Products Co., 714 
results from prolonged vibra 5 to 10 min prior to painting. West Race St., Harrisburg, Pa 
the | shell The bell iS ville Lab.., Monroe, Conn 
1 and plunger type 


ng and Mtg. Co HIGH MEGOHM RESISTORS can be 
New York 11, N. Y nished with resistance values as hi applications in radio and television 


as 50 million megohms. These units receivers 
ire jacketed in polyethylene to provid 


PERMANENT MAGNETS using only 


ical materials are suitable for 


as well as other commercial 


e and military equipment. Metallurgical 
maximum protection against mechan Lab., Sylvania Electric Products, In 
nd leaves an iron ical damage and humidity. They are Bayside, N. Y 


METAL CLEANER for surtace prepa 


10n pr or to painting removes rust 
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New Parts and Materials 


Large Processor Achieves Power Pump Offered 


I ORM For Hydraulic Table 
> MORE UNIF a a eae 


4 
| 


unit 1s now Deing 
HEATING CYCLES tne ration ol 


with Nicholson Steam Traps 


The positive action of Nicholson traps LYON - Rownone 
was recently used successfully by oa 

chemical maker to smooth out the 
heating cycles of cookers at 50 to 60 
minutes, against previous periods up to 
105 minutes. Steam flow was upped to 
3000 Ibs. an hour against 2000 for the 


previous mechanical type 


5 TYPES FOR EVERY 
APPLICATION, process, 


Type A 
< 





heat, power. Sizes '4" to 
2”; pressure to 225 ibs 
To learn why an increas- 
ing number of leading 
plants are standardizing 


on Nicholson thermostatic 





traps 


Send for BULLETIN 450 or see Sweet's 
W. H. NICHOLSON & CO., 200 Oregon St., Wilkes-Barre, Pa. init has 








Protective Coating Provides 
High Film Flexibility 
oa : High film flexibility and 
- — hesion and impact resistar 
Precision Gears Made to Your eat-in 
Exacting Specifications protective coating 


is used to protect 





When Sewall craftsmen go to work on 
“he sipes, fittings, stru 
your specifications, you are employ- a’ ; , 
: ; eg n 1emical processing 
ing the extensive facilities of an expe- ; : Tk a 
rienced organization. Our engineers 
can give you valuable assistance in es- 
tablishing the one best design—then 
in turning out uniform production 
runs. Illustrated are examples of a 
straight bevel gear and pinion 
Zerol bevel gear and pinion... worm : — 
sewage disposal, filtering ang cic 
and worm gear ... helical gear and See, ' , 
a * - plating and in mining operations. It 
pinion. Send blueprints or samples 7 tke coal in eal at 
. . a : cannot be used in fooc process! le iM 
for prompt estimates on any quantity. 


igainst attack by s, 


spray trom corrosive chen 


7asn 


sive atmospheres, weatherit 

rust. It is expected to find 
use in chemical 

prod ct 

ishing puly and paper manula 


and cellophane 


cause it imparts a slight odor ind 
STOCK SPROCKET CATALOG ON REQUEST taste 
This coating will not chip or 
RACKS + SPROCKETS + SPUR + SPIRAL + nd can be used on steel. i 
BEVEL - ZEROL BEVEL - WORM GEARS oncrete, hardwood, or 
: board It is 4 
E. B. SEWALL MANUFACTURING CO. ing one hour drying 
oats and 24 hours drying tin 


the final coat. No primer is re 








696 Giendale St. St. Paul 4, Minnesota. 
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“STANDARD” ) SOCKET HEAD CAP SCREWS 
CO! © OO . 


ea) 
Quantity Diameter, perinch Length Length Price Quantity 
NC UNF NC 


> 7/16 
2  (4375") 
) 


NF oper 100 


STANDARDS™ 


ppane s 


| 


Ti 


+ (.500°) 


i 
SHe| 


a 


] 
> 
eae F 


| 
; 


> 3 
RS 


ae 


@NOOUMseoUL 
eye 
ESE 


FS x 
| 
| 
> > 
awww ~ 
Se 


. 


Ee FSFE 


= 


eeree 
; 


> 


Ps 3 


Standard UNBRAKO thread lengths are com- 
puted from the following formulas: “Thread 
length, 1.—A screw thread is measured 
from the extreme point to the last usable 
thread and shall be as follows 
-20 + % in. (where 
this length cf thread 
For American would be gr2.'or than 
National half the screw length) 
coarse. Z=ol (where this length tin 16 
of thread would be . 
greater than 2D +- 1/2 in.). (.3125") 
—1%D ¥%) in. (where 
this length of thread 
would be greater than 
three-eighths the screw 
length) 
gl (where this length 
of thread would be 
greater than 112D-+- % 
in.) 
Screws tuo short to allow application of 
these formulas shall be threaded as close 
to the head as practicable 
(Quoted from National Bureau of Standards 
Handbook H-28) 


= 


SOO ONOSOUUY CBONOOUUUY NNO UWUUWS® CUUUWEES VU R ES 
> 


; 
cooooo 


02 NNNOOO 


For American 
National fine. ¢ 


Se ee 
2cCCOCCOoOCOOOSO 


re 


00 

00 

00 

00 
0.00 
00 

00 

00 

00 

00 

00 
102.00 
111.00 
120.00 
138.00 
$3.00 
$6.00 
60.00 
65.00 
70.00 
75.00 
80.00 
88.00 
96.00 
105.00 
114.00 
123.00 
133.00 
143.00 
167.00 


*® One of a series listing Standard UNBRAKO 
Socket Screw Products sold by your local 
UNBRAKO Distributor. If you want re- 
prints of this and other advertisements in 
the series, ask for them on your business 
letterhead. 


| 


——eeewewwwe 
|Oeoeoooooooeo 
SOOO S2e22e2e2e2oeaea| Coo vwo ooo owowownovovn” 


7/16 

(.4375") ; 
10 

11.5 

12.5 

1 

1 

1 

| 


3 
a 
5 


ome eee we we 
SS 


7 


Prices subject to change without notice 


LIST PRICES SUBJECT TO DISCOUNT 





Why order “specials”? UNBRAKO standards may do the job! 
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...+.. are Typical 
of the Original Equipment 
that Makes 


FRUEHAUF ee AT 


To many the two O & S Bearings 
shown here will appear relatively 
unimportant in so huge a thing as 
a trailer. To Fruehauf engineers — 
these bearings, as every other part 
or piece of material, are tremen- 
dously important. That's why Frue- 
hauf is “great from the ground up.” 


O &S bearings are produced by a 
company with 38 years of manu 
facturing skill and engineering ex- 
perience. O & S non-metallic, self 
lubricating bearings are designed 
for a definite job . . . built to do 
that job — better — longer and more 
economically. 


WRITE TODAY FOR BULLETIN 251 
OR SEND PRINTS AND DETAILS 


Our 38th Year Manufacturing Original Equipment 


OFS. 8 =) 27-0511 (Cm OOF 


303 SOUTH LIVERNOIS - DETROIT 17, MICHIGAN 





New Parts and Materials continued 


ind a Varic y Ol colors 
duced. Since it contains n ( 
plasticizer to leech out or harde 
flexibility is retained 
A sharp instrument will cut through 
the film but the break can be repaired 
easily by “touching up” with brush 
or spray. Prior to application metal 
should be grit or sand-blasted, and 
ement etched with hydrochloric acid 
while wood and composition board 
need rough sanding to assure a good 
bond. United States Rubber Co 
United States Rubber C 
ter, New York 20, N. Y 


Non-Skid “Firm-Grip” 

Grating Has More Traction 
The non slip quality of this grating 

renders it applicable for industrial us 

where excessive oil, grease, water 

and icy conditions make walking and 

working hazardous, and wh 

ige and sanitation 

factors 


It is especially adaptal 


“; 

» we 
| Ms 

atwalks, 

int boards, skidmats steps for 

icks, trailers, submarine decks, lad 


forms, stair treads, ramps 


ning 


der rungs, ships, railroad industry, ma 
hine treadles and engine rooms 
Mi ] | 


\ 


Induction Voltage 
Regulators for 
3 Phase Power 


To complement their Triplex 
units, the manufacturers are offering 
i line of 3 phase, dry type, induction 
voltage regulators for regulating 3 
phase power at low voltage. This lin 
includes both self cooled and forced 
air cooled regulators in 10 percent and 
20 percent ranges of regulation 
Ratings range from 12 to 85 kva 

These units differ from the Triplex 
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~~ SHOCK and VIBRATION NEWS 


| BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION 
t. 


SMALL AIR-DAMPED STANDARD MOUNTINGS 
{vailable for Aircraft, 
Marine, Mobile, Instrument, 
and Industrial uses. 


for Miniaturized 
Airborne Equipment 


New-series Barrymounts, designed 
to meet requirements for compact 
isolators usable with miniaturized 
equipment, provide effective shock 
and vibration isolation in small space 


EA fi) 


These mountings utilize air damping 

to minimize shock of aircraft landing . 

, by Barry; special bases can be sup 

and taxiing and to limit excursion so . , ad to fit 
lies n sizes an ad ratings to 

there is no snubber contact, even at —— i » ae —a Mie: 

resonance. -ustomers’ exact requirements, includ 


‘ ! it to meet govern 
ment specifications can be furnished 


‘ 
ng miniaturized bases. See catalog 
502 and data sheets 605 and 606 


y, which consist f sin Upright and inverted types are ' 

regulators on a single base n available for two-hole or four-hole 
mounting. Unit mountings are one 
inch in diameter and 1-1/32 inches 
gh under maximum rated load. to meet Army Navy 
Load ratings are 0.1 to 3.0 quirements at , 
per mount. The mountings i to 45-pound u 

only 5/16 ounce each ture mounts ¢t 

502 and 509 and 
Instrument me 

for electronic « 

tional-HP moto 

dictating macl 
weight apparat 

; Bases using the inverted mountings and 504 

This tim peen d — tO raise the mounted equipment only 

meet the need in commercial and | 1/2 inch, Either upright or inverted 


military equ for "aon time unit mountings can be furnished on cy 
delay unit. positive ir eration. re bases that conform to your specifica- 
i t : tions, load-ratings, and dimensions. 
uiring no warm-up unaffected 
by variations in temperature and sup FREE CATAL Ss ~ e” — 
| ltage and frequenc “4 

: : } 


} 


Pe 
8.8 
"ll 


is a three phase winding on a 


lircraft whratior 


Hermetically Sealed Timer 


) provi @ 502 — Air-damped Barrymounts 


within its range ‘is for aircraft service; also mount- 


i 
oak sh “we ard service aiso give Vv ‘bra 
ing bases and instrument mount- t 
ings. 
| 509 — ALL-METL Barrymounts and 

erva . : 
mounting bases for unusual air- 

Tl ee ee — = Industrial me ys isols vibration 

Ke borne applications f Ps : 

charging 605-606 — Miniaturized  air- “sore: —— _ ' sees oe 

tance trom damped Barrymounts for emnpg weaedeny tas * —— i 

TEs kn th ai ipment. 3 

This term with airborne equipmen Bulletin 607 tells ig acai 

«tion of a gas 
and results in the opera 
tion of a relay 


¥ RP 
Power consumption is low (4 watt | THE BARR co 


veal b apeers = 730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 
at factory. It is SALES REPRESENTATIVES IN 
ling. However it Mew York Rochester Philadelpbie Washing Clevelend Deyton _ Detroit 
irnished with the delay pro- | —_ Chicege Minneapolis St. Louis Seattle Los Angeles Dalles Torente 


on isolation at frequencies above 
2000 ¢.p.m.; useful for general sound 


isolation. See catalog 504 


other heavy ndustris quipment 











tenance costs with 
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Electric Man and Material Hoist at the Pang, lilinois 
mine of the Pedbody Coal Co. This hoist, manu- 
factured by Robért Holmes and Bros. Inc. utilizes 
two Fawick 28CB525 Dual Clutches on boththe man 
and material drives. A Fawick 21.58475 Unit is 
used on the - motor shaft as an auxiliary broke. 


Fawick Airflex Clutches play a very important part in the 
operation of this heavy-duty mine hoist, where the repeated 
starting and stopping throw heavy loads on the entire 
drive mechanism. 

The two Fawick Dual Clutches installed on the low and 
high speed drives provide vital operating characteristics. 
They give instant response to remote control from the 
“hoistman’s” station, permitting “‘shifting”’ of hoist speeds 

The cushioning action of the flexible Fawick Clutch 
operating tubes reduces load shocks to the gearing. 

These same operating characteristics plus the rugged 
design and simplicity of Fawick Clutches and Brakes con- 
tribute greatly to long, top-efficiency operation in indus- 
trial applications. On this, as on many other installations, 
Fawick Clutches make good machines better 


FAWICK AIRFLEX CO., INC. 
9919 CLINTON ROAD, CLEVELAND 11, OHIO 


For specific information on all advar 
tages of Fawick Clutch and Brak« 
units, write to the Main Office 
Cleveland, Ohio, for Bulletin 300 


INDUSTRIAL 


N Mirfle* 


cL HES AND BRAKES 


New Parts and Materials continued 


portional to the time between opera 

tions for tube warmup applications 
The timer is said to be designed to 

withstand and operate under the con 

litions of vibration and shock, as well 

us temperature and humidity, nor 

mally specified for military equi; 
a 


men 


Thread Compound Resists 
Seizing 


t 


Seizure of bolt and stu 


reads and 
allic compound which combines 
and 


gasket faces is resisted by 
advantages of a lubricant 
It is effective 
minus 350 deg I 
and higher. The metallic ele 


at temperatures 


to plus 2900 


nents, which consist 
powdered lead, are held in suspension 
hydrocarbons. The 


will not dry 


materials, it is 
thus insur 
No graphite 
The compound conforms to 


laimed, out, 
ing ease of disassembly 

is used 
government specifications and can be 
water, air, oil 
chemical con 


steam, gas 


ised for 
and various 


immonia 


tions 


irmite Li 


Safety Valve 


for operators is offered by 


control solenoid valve that 
a safe setting even if the 
electrical supply should be in 
Elimination of all springs 
use i clapper type solenoid 
1 a clapper ty; le 
principal safety features 
orifice is designed to provide 
maximum capacity. The major pistons 
ind poppets are in one unit to assure 


simultaneous movement Free and 
ontinuous operation is provided by 
floating the pilot operating lever on 
needle bearings. Manual operation is 
also provided 


The valve ordinarily operates with 
June, 195] 
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Advertisement 


Clear Coatings for Zinc and 
Steel Stand 800 hours’ Salt 
Spray 


Increased use of zinc die castings 
and of zinc-plated steel to replace 
unavailable materials, combined 
with the tight supply of copper, 
nickel and chromium normally used 
for plating zinc, has focused atten- 
tion on surface coatings compar- 
able to plating in service perform- 
ance. Unbiased laboratory tests 
show that at least two of the clear 
finishes in the company’s line with- 
stand the exceptionally long period 
of 800 hours’ exposure to salt 
spray and to weatherometer tests. 


Effectively protect zine 


tests demonstrate that 
Clear Universal Lacquer 
and CODUR Clear Synthetic 
provide completely satisfac- 
protection on zinc, zine plated 
steel and steel. Even after the un- 
usually severe tests to which these 
finishes were subjected, there was 
no indication whatever either of 
failure of the coating or of dis- 
coloration of the zinc. 


Left) A zinc-plated steel panel newly coated 
with DULAC +462 Right) A similar pone! 
after 800 hours’ exposure to salt spray, show 
ing no evidence of attack on the finish 


Adaptability to 
Drying Schedules 


While both finishes give the same 
performance, DULAC #462 is an 
air-drying coating, while CODUR 
Y743 is a baking type. This per- 
mits choice of the correct finish to 
fit into the drying schedules of a 
particular finishing room. 


Technical Data Bulletin #110 on 
clear finishes is available from 
Maas & Waldstein Co., 430 River- 
side Avenue, Newark, 4, N. J. On 
request, M & W Technical Service 
Engineers will discuss specific 


Y hy! 
problems. 
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NOW/ simulate copper, 


brass and bronze on products 
like these with 


&W PLATELUSTRE 


@ Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 

Whether you have been using now unavailable copper and 
its alloys for making products or for plating products, you will 
find these new M «& W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 

Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


PIONEERS IN PROTECTION 


as 








Glass Inaulated | 


BALL- BEARING MOTORS 


New Parts and Materials. .. continued 


line pressures ft 40 to l | 
an be changed to work outsi 
limits. It is available } 

in. pipe sizes, straightway 
normally closed or no 


nodels 


Vacuum Chamber Tests 
Components 


Batoor Glass-insulated Motors help in A vacuum test chamber 
the war effort by conserving copper and other critical with pump and direct reading 


. . “fe _* * race 5 QD t Sarts at 
materials—without sacrificing quality or performance. SGP es COMpeRE pans 6 
ultitudes or degrees of vacuur 
Glass-insulated metors provide more horse-power in pressure regulating valve 
smaller frame sizes. tain pressure equivalent t 
60,000 ft altitude 
They withstand high ambient temperatures and are The drum head is of weld 


not affected by moisture nor constant peak loads. struction; its flanged circular 





heavy glass with a sealing ring 
May we send you complete engineering data? lat a, A 1 in. utility port admits 
electrical leads etc. Inside dimensions 
BALDOR ELECTRIC COMPANY ire 194 in. dia by 30 in “we "add 
4353 DUNCAN AVE. ° ST. LOUIS 10, MO. tional space in the drum head. Th 
hamber comes complet e with pum] 
1 one unit or as a table model 


inmounted 


Packaged Amplifiers For 
Automatic Control 

This is a line of standard push-pull 

The Pioneer Manufacturer of magnetic amplifiers, completely self 

contained and ready for immediate 

GLASS INSULATED MOTORS use All components are enclosed in 

a sealed metal can. Models for Of 

eration on 115 v, 400 cycles include 


inits with | power ratings of 5, 10, 1 


SALES AND SERVICE IN OVER 300 TRADE CENTERS 
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For... 


Gear Reduction Units 


Aircraft Reciprocating Engines 


Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 
If you have a shaft sealing problem, Gits experience 


in these and many other specific applications can 


*Cartridge Seal . . . pressure . 
prove of great and immediate value to you 


balanced requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GITS BROS. MFG. Co. 


1838 S. Kilbourn Ave. + Chicago 23, Ill. 
Care) 
Gits Lubricating Devices, (ie Lp 
The Standard For Industry For Over 40 Years i) 
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TORRINGTON 


7, 


ZZ 


Special equipment and volume pro- 


Y 


duction enable us to save for you on a 
wide variety of precision parts made 
to order 

Typical are mandrels or spindles 
for mounted grinding wheels, abra- 
sive points, felt wheels. Shank diam- 
eters to .500”, close tolerances, cen- 
terless ground if desired. Chuck ends 
rounded, no burrs. Sharp, clear uni- 
form knurls. Concentric tapers. Man 
drels accurately hand-straightened 

We are also set up to make for you 
such parts as special rollers, studs, 
dowel pins, screw driver and ice pic k 


blade Ss 


ments, pen and pencil barrels 


surgical and dental instru- 
instru- 
ment shafts and pivots, special nee- 
dles, ete. 

Send your prints and specifications 


today for a prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 
Makers of 


TORRINGTON ///0// BEARINGS 


New Parts and Materials continued 


You get measurably 
more for your money 


in FAR-AIR 
Fi Iters ! 


and 20 w; and those for 115 v, 60 
cycles have outputs of 2, 5 and 10 
watts. Input resistances of 1, 10, or 
100 ohms can be supplied as well as 
output voltages of 220, 115, 67, and 
26 volts 


Amplifers, Inc., 11-54 44th Dr 
Long Island City 1, N. Y 


@ Herringbone-Crimp 
Media Design 
@ Handles 50% More Air 
Per Unit 
@ Stronger Frames 
@ Reinforcing Rods 
@ More Media 
@ Holds More Dirt 
@ Easier to Clean 
@ Less Pressure Loss 
These and many more quality features 
make FAR-AIR Filters the choice of 
discriminating organizations. They are 
available in a wide range of types and 
sizes for dirt, lint, grease, entrained 
water, ink, paint and most other filter- 
ing applications. Sturdy construction 
and precision engineering gives them 
longer service life 
Every claim made for FAR-AIR Fil- 
ters can be proved by you with a 
simple test. For complete information, 
write to Farr Company, 2615 South- 
west Drive, Los Angeles 43, Calif 


Strobotac Measures Speeds 
Up To 100,000 Rpm 


The fundamental range of flashing 
speed of this stroboscopic tachometer 
is 600 to 14,400 per minute. Rpm 
can be read directly. Power supply is 
105 to 125 volts, 50/60 cycles 

By using multiples of the flashing 
speed, the range of measurement can 
be extended to about 100,000 rpm 
By multiple images, speeds below 600 

I Accuracy of 


rpm can be measured 


Among the users 
of FAR-AIR Filters are: 
Westinghouse Electric Corp. 
General Electric Company 
Standard Oil Co. of Indiana 
R.C.A. Victor Division 
A. B. Dick Company 
U. S. Armed Forces 


FAR-AIR FILTERS 





“Better by Farr” 
FARR COMPANY 


, Wanulacturing Engineers 
1 percent of the dial reading of t ee ee 


Strobotac is obtainable 


Los Angeles + Chicago - New York 
ae M r ense by 


Measurement 
Red Bank 
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TOP 


IS OUR BUSINESS 


- anee who drives and that means 


everyone from the average motorist to 
drivers of the biggest buses and trailer trucks 

wants safe, sure stops and quick, smooth 
starts. What they want takes the finest brake 
lining, brake blocks, clutch facings, and en- 
gineered automatic transmission parts 

That’s why vehicle manufacturers, as well 
as makers of many other kinds of equipment, 
rely on Raybestos-Manhattan, the world’s 
leading supplier of friction materials. They 
know from experience that R/M Stop AnD 
Go products meet every requirement can 
always be counted on for greater safety and 
longer, more economical wear. 

R/M friction materials are serving today 
in applications that vary from heavy-duty 
trucks to tiny precision parts for adding ma- 
chines. This diversity provides a breadth of 
experience that can be most helpful to you. 

Remember that when you call in your R/M 
representative, you enlist the full support of 
four great plants, four research departments, 


and four testing laboratories! 





RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mich. 


445 Lake Shore Drive, Chicago 11, Ill. ¢ 4651 Pacific Bivd.. Los Angeles 11, Calif. ¢ 1071 Union Commerce Bidg . Cleveland 14, Oh 
Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N.J. No. Charleston, S.C. 
RAYBESTOS-MANHATTAN, INC.. Manufacturers of Brake Linings + Brake Blocks « Clutch Facings 


FIRST IN FRICTION Fan Beits « Radiator Hose * Mechanical Rubber Pr ducts « Rubber Covered Equipment « Packings 


Asbestos Textiles + Powdered Metal Products « Abrasive and Diamond Wheels « Bowling Balls 
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SAVE ON PARTS AND MATERIALS CATALOGS 


and 


BULLETINS 








(29) INDICATING PYROM- 
ETER CONTROLLERS — Wheel-co 
Instruments Co. Bulletin, 2 _ pp. 
Presents the design, measuring circuit 
and control system features of the 
Model 292 Capacitrol—a self con- 
tained indicating deflection type in- 
strument for measurement and auto- 
matic control of temperatures on any 
type heating equipment. 


(30) ELECTRONIC AIR CLEANER 
2) ° ° Westinghouse Electric Corp. Book- 
. . ae—sen 4k let (SA-6691), 8 pp. 1e operation, 
This new Disston guide—sent FREE pp. The oj 
> 2G aa * 3¢?? " . construction, and application of elec 
on request —is a “‘must”’ reference book snenke ale chenulan unite ase Geese’. 
for every production-minded cost- Units for factories, offices and homes 
e bd . are covered. 
conscious engineer, designer, and pur- 
3] . . (31) HIGH TEMPERATURE TUB- 
“nas ul é ‘ act-ps * ’ x ¥ as 
chasing man. In 16 fact-packed illus ING—The Babcock and Wilcox Tube 
trated pages it gives you the story of Co. Bulletin 12F. Contains condensed 
. . > i technical information including analy- 
Disston Custom Steel Parts: what they ses, physical and mechanical proper 
ties, creep strength, tensile strength 
and oxidation resistance of fourteen 
ucts; how to order. And, of prime im- —_ tubing steels. 





are; how they are made; typical prod- 


portance, this book blue-prints the (32) PACKINGS AND GASKETS— 
Packing Div., Raybestos-Manhatts 

‘ . d Inc. Catalog, 100 pp. Complete de- 
Plant for handling intricate designs, scriptions and illustrations of various 
. . packings and gaskets including Teflon 
exacting tolerances, and special heat products, are presented in this book- 


facilities of the Disston Custom Parts 


let. Engineering data include charts 

ni showing recommendations for packing 

We'll gladly send your copy on request various types of equipment against 

write on your letterhead or use various services; common causes for 

. , . - packing failure; installation proced 

the coupon. ures; advantages of lantern glands; 

conversion table; steam table and 
other pertinent facts. 


treating . . . to individual specifications. 











HENRY DISSTON & SONS, INC. 
668 Tacony, Philadelphia 35, Pa., U. S. A. 
FIGHT, (Canadian Factory: Toronto 3, Ont.) 


wastt Please send me FREE, without obligation, your 
reference book on Disston Custom Steel Parts 


(33) TENSION LINKAGES—Bald- 
win-Duckworth Div., Chain Belt Co. 
Bulletin No. 51-10, 16 pp. Prepared 
for machine designers, this bulletin 
contains informative engineering data 
on tension linkages with examples of 
typical applications. 


(34) THERMO-REGULATORS AND 
THERMOSTATS — H-B_ Instrument 
Co, Catalog No. 18, 12 pp. Illustrated 
with photographs and cut away draw- 
ings, this booklet provides a useful 
aid to engineers and technicians in- 
terested in precise and_ reliable 
temperature control and regulation. 


NAME 

ADDRESS 

CITY ZONE STATE 
COMPANY 

(35) POWER OPERATED PLUG 


VALVES—Rockwel! Mfg. Co. Bulletin 
V-214, 40 pp. Offers a complete com- 


ib-b abeneeen eee en amen ener enon enen eee Geen emeenenanent | pilation of technical data covering the 
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Examples of 
TRANSFER MOTION 
(Top) Transferring a simple 
arc motion and reversing it. 
(Bottom) Transferring a 
short arc through a straight- 
line motion to another 

cam motion. 


If it needs to behave like a latch, a lock, or a.linkage... 


we can create it... mass produce it...with STAMPINGS! 


Keep your product in mind as you check 
through these types of ‘‘Motions’’ made by 
Standard. They include devices to: spring 
open or shutalid ...start or stop a machine 


motions that exactly fit the needs of the job 
to be done. Furthermore, by employing 
modern mass-production and assembly 


techniques, we can make motion-devices 


... lock or latch a door. ..raise or lower a with stampings . .. to keep the cost 


dm * 


“““MOTIONS 


panel . . . initiate or check a movement... unusually low. 


position or control a force. For further informa- 
In this list may be a ‘‘Motion” which is tion about our facilities, 
required in your product. If so, remember write today for a copy 
that Standard Products engineers are full- of our new booklet, 


‘‘We Make Motions’”’. 


gy A, Oe, 4 


surenion PRODUCT » 
WE MAKE MOTIONS 


time specialists in designing sure-acting 


DEPT.D, GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 
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Bavces 4 STRATTON im / 


u 
SERVICE 


Preferred power on orchard sprayers and other 
world’s st de ed single-cylinde 
and tools for i t t 


appliances a equipment 


@.. TRADE-MARK is your guide to 
all that is best in 4-cycle, single-cylinder, 
air-cooled gasoline engine performance. 
Briggs & Stratton Corporation, 
Milwaukee 1, Wis., U.S.A. 


In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 


New Catalogs Continued 


use of pneumatic, hydraulic, and elec 
tric operators for lubricated plug 
valves. Included are typical piping 
diagrams, arrangements for both side 
and top mounted motor controls, clos- 
ing speeds, wiring data and photos of 
actual installations 


(36) SPECIAL CLEANING EQUIP- 
MENT—American Wheelabrator and 
Equipment Corp. Catalog No. 724, 27 
pp. Illustrates and explains the uses 
and advantages of specially designed 
cleaning and finishing machines and 
cabinets for products requiring special 
handling or high production rates 


(37) METAL MOLD CENTRIFUGAL 
CASTING—U.S. Pipe and Foundry 
Co Booklet, 12 pp. Describes 
production of cylindrical shapes ir 
various alloys by means of a process 
that is said to provide refined grain 
structure and freedom from voids and 
impurities. Dual metal casting—the 
joining of two dissimilar metals by 
centrifugal force—is also explained. 


(38) COMPRESSORS AND CON- 
DENSING UNITS Westinghouse 
Sturtevant Div. Bulletin 101-110 
Illustrates and describes in detail the 
features of the 2, 3, 5 and 73 hp 
hermetically sealed refrigeration com 
pressors and condensing units. Speci- 
fication data is included 


(39) ROTARY WORK FEED TABLE 
The Bellows Co. Bulletin T-80, 12 
Included in this bulletin describ- 

the firm’s rotary feed table are in- 

yn photographs, dimensional 

gs, specifications, wiring dia 

id electrical hook-ups with 


pneumatic devices 


(40) ELECTRONIC PARTS—A. W 
Franklin Mfg. Corp. Catalog, 20 pp 
A drawing, specifications and dimen- 
sions are given for each of a large 
group of sockets, anode connectors, 
terminal and speaker strips, plugs and 
jacks, stamped circuits, and other 
parts for television, radio and elec 


ronic assemblies 


(41) CLOCK MOVEMENTS AND 
SWITCH TIMERS The Sessions 
Clock Co. Bulletin No. CM-11, 12 pp 
Dimensional drawings and complete 
pecifications are included in this engi 
neering and buying guide for specialty 
clock manufacturers, design engineers 
and all users of clock timing move- 


ments 


(42) ALUMINUM STRUCTURAL 
DESIGN—Reynolds Metals Co. A 
130 page ring binder 6x9 data book 
to enable the engineer familiar with 
mechanics of materials to design orig- 
inal structure of aluminum, or to con- 
vert an existing structural design fo1 
some other material to aluminum. In 
cluded are the mechanical properties 
of aluminum alloys, working stresses, 
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pentct KAY DUN or austersi 


wal | \ precision needle rollers 


are factors in tractors, too... 


... for instance, in 
the tractor engineered fo 
make farmers say: 


Moke iio Messey Nowis 





Now Massey-Harris engineers have adopted KAYDON 
Precision Needle Rollers for the transmission gears 
of their Model 55 Tractors. Here, as in many other 
automotive transmissions, universal joints, clutches, 
steering gears and various precision assemblies in 
all types of machinery . . . these dependable, eco- 
nomical precision needle rollers are “making good.” 

Billions of them ate being made in standard sizes, 
\," to” diameters (tolerance .0002” on diameter), 
flat or rounded ends. You get the benefit of low cost 
for highest performance-proved quality, in small or 
large quantities. 

Used between hardened shafts and hardened bores 
of housings or gears, they eliminate need for bear- 
ing races and they provide the most compact high- 
capacity anti-friction bearing possible. They require 
no more space than so-called plain or “solid bear- 
ings.” © Tell us what sizes and quantities you might 
use. It pays to “contact KAYDON of Muskegon.” 


KAYDON Types of Standard and Special bearings: 
Spherical Roller ¢ Taper Roller ¢ Ball Radial ¢ Ball Thrust 
© Roll r Radial ¢ Roller Thrust © Bi-Angular Bearings 
NGINEFERIN G co RP. 


MUSKECONeMICHICAN 


RECIS TQ N ALL AN D ROLLE & BEARING 


Propuct ENcIngEerinc — Jung, 1951 








speedy 
seal for 
De-icer 
Valve 


seal on 
engine 


pressure 


t -36D 
Vv -Band C oupling? . 
Marman eo valves 
ing ae- ‘ 
~~ yplication> jn the 
pene of many 


ical : . 
typ = quick asset : p 
ly toe ' 


are ‘ 
Co yplins 


’ at 
ntribute Bre* 
co 


Cc ouplings 


on 
Jer Engine 


Marmar F gs 
larman V-B; 
ade > irate th ver o~ . 
“nd resistar po 
“nce to high 
the tr en oo te Mperature on the tk 
4imost jy, ied engine vuick-C r htchoe 
x omni ers of 
Ss. ! atche 
1 


dis 
Sa 


ind Cou 


el 


Production «, “4S assembly 
rvicing time 


> Provide 


S4Ving 


an 
embly 


FOR INFORMATION, WRITE DEPT. £6 


ARMAN 
PRODUCTS CO. INC. 


940 WEST FLORENCE AVENUE 
INGLEWOOD, CALIFORNIA 


| New Catalogs continued 

| factors of safety and design formulas 
covering tension, compression, bend 
ing, and shear stresses, and formulas 
for cylinders, deflection and vibratior 
Thirty-eight tables covering mechan- 
ical properties of different materials 
properties of aluminum in various 
forms, design formulas and properties 
of sections are included 


(43) OIL PURIFICATION—Honan 
Crane Corp. Booklet, 16 pp. Informa- 
tion on oil purification for hydraulic 
equipment, metal working machines, 
gas and diesel engines, turbines and 
transformers is given in this booklet 
entitled “The Facts About Clean Oil” 
Illustrated applications of oil purifica 
tion equipment to a variety of oper 
ations are presented. 


(44) ELECTRIC HEATING ELE- 
MENTS—tTrent, Inc. Bulletin 74-TA, 
24 pp. Describes full line of strip, 
immersion, cartridge, vane, space and 
other heaters, lead and Babbit melting 
pots, thermostats and switches. Also 
contains tables of specific heats and 
conversions, and a treatise on heating 
formuiae. 


(45) SPEED REDUCERS—D. O 
James Gear Mfg. Co. Catalog No 
45-C, 8 pp. Specifications and Rati 

Tables are given for Type S worm 
gear speed reducers. Flexible cou; 

lings for use with these reducers aré 
also listed. 


(46) FREQUENCY CONTROLS 
Electric Machinery Mfg. Co. Bulletin, 
8 pp. Illustrates and describes the 
standard types of Polarized Field Fre 
quency Synchronous Motor Controls 
for full voltage, reduced voltage and 
part-winding starting Included in 
this booklet are ratings, weights, di 
mension drawings, wiring diagrams 
and specifications for each type of cor 
trol covered. 


(47) LIQUID LEVEL CONTROLS 
Charles F. Warrick Co. Catalog FA, 
32 pp. Describes by illustrations and 
wiring diagrams the complete line of 
electrode type floatless liquid level 
controls. Electrode fittings and ele« 
trodes are also included 


(48) FLOATING DISK CLUTCHES 

Carlyle Johnson Machine Co. Case 
history book. Shows original equip- 
ment installations of floating disk 
chambers. Illustrations and complete 
information are included on the firm’s 
clutch and overload release clutch, 
especially designed for protection 
or high speed machinery such as 
packaging, labelling and wrapping 
machines. 


(49) INDUCTION MOTORS—West 
inghouse Electric Corp. Booklet (B 
41739), 28 pp. Present a summary of 
the types and features of the two 
basic kinds of induction motors, typ 
CSF squirrel cage motors for constant 
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2 Mechanical pressure 
ond suction seals 


Cerbon bearings 
(oiless) 


designed for long 


Major Points of Superiority 
in the ne Hew Series I*... 


yn built pu been specifically 


and economi 


mps have 
al industrial service, 
in the vast variety 
suitable. Their five major 

ty in orate all the er ing and 
1 building literally mil- 
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in intensive, 
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These precisi« 
and 
to reduce liquid transfer costs of 
applic whe 
points of si 
production knowle 
lions of bronze pumps o a pe 
vears. These new Serie “OBI RDORFER 
NATIONAL pumps will pri ir worth 
on-the-job tests ny competitive p 


market today. 


CAPACITY 
TABLES 


itTIONnS 


iperiori iginee 


yve the 


against imps on 


Gallons of Weter Per Hour for Series 1 
OBERDORFER INTERNATIONAL PUMPS 
Ovtiet Pressure—P.S.!. (Pounds per squere inch) 








2 Micro Anished 
stainless stee! shofis 


Bae 





Bronze housing 
4 (Oberdorter clloy #741) 


DIMENSIONS 


} 
| 
|} $14.25 | 
| 
' 


1725 RPM (Staenderd Electric Motor Speed) 
20 ibs. | 49 tbs. | 60 ths. | 80 ibs. 
115 105 | 93 
225 215 195 
425 405 380 
610 580 530 
1160 1100 


1149 
1375 1350 1300 


90 
190 
370 
510 

1085 
1280 


1120 
1325 


Oberdorter international Series | 
IMPORTANT: Order by Pert Number 
| | 
| a 7 9 


LIST 


”% | 2 
| 


1000 | Port N 


000 [Pent No 


Part No 2000 | Part No. 3000! Port N art No 


] 


$15.75 $20.00 $22.25 $28.50 29.75 


| 


FACTS ABOUT OBERDORFER 
1. The third 


in the U. S 


largest non-ferrous foundry 


century of bron 


Over a half ze pump 
manufacturing experience 
Long-established world-wide 


tribution 
Millions of | 


Capitalization over 


3. 


S$ in service 


imp 
' 


one million dollars 





DORFER INTERNATIONAL p 


Imps 





First of five new series 








Write Dept. PE 516 
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The solid shim stock 
that P-E-E-L-S for adjustment 


LAMINUM looks like solid metol. but +t's octuolly made up of .002 or .003 inch loyers of first quality shim stock, metallic. 


ally bonded together. Peels easily with o penknife 


LAMINUM, the metal that peels, comes in a wide range of thicknesses and lamina- 
tions. Here is the basic information on this versatile, money-saving material. 


STANDARD STOCK 8”x 48” SHEETS 
BRASS AND STEEL 


002 inch 003 inch 
Gouge 1 I i 
.006 
008 
010 
O16 
020 
032 
048 
.062 
O94tF 
V26TF xt 





x =e * we OM mw OM 


++ 


™ 


tAlso available as helf laminated brass 
and half solid brass 
ttAvailable in brass only. 


PROPERTIES & SPECIFICATIONS 


BRASS - Raw material is a commercial half hard 
high brass conforming to Federal Spec. QQ-B-G1 1a, 
Comp C, half hard (5/27/44). The laminated 
brass conforms to Navy Aeronautical Spec. $-122, 
Aeronautical Material Spec. AMS-4508, Navy Ord- 
nance Spec. 47B6 


STEEL — The raw steel used in LAMINUM con- 
forms to Federal Spec. QQ-S-636, Condition 2, as 
well as SAE-1010. There are no government speci- 
fications on the finished steel LAMINUM 


Normally all LAMINUM stampings are made 
by us to our customers’ specifications. How- 
ever, for repair and maintenance work, some 
of our standard stock is available from your 
industrial distributor. 


SHIM SIZE IS VIRTUALLY UNLIMITED 
We've made some shims as large as 102 inches across—and others as small as your 
fingernail. With special joints developed over the years, we can make any s'xe 


LAMINUM shim you want 


Other than standard thicknesses and lamination arrangements can be supplied 


upon special order. 


BABBITTED SHIMS PREVENT OIL PRESSURE LOSS 


Shims for use in split bearings can be fitted with babbitt lugs to prevent oil pressure 


loss without shaft scoring 


LET OUR ENGINEERS HELP YOU... 


shims 
We've been designing 
throw that problem of yours at us 
gation, of course. 


for 37 years. Why not 
? There's no obli- 


SEND TODAY 

FOR OUP. ENGINEERING DATA FILE 
with all the quick facts on LAMINUM plus 
a free sample for your inspection 


*LAMINUM is used primarily for shims. But 
these facts may spark other thoughts that 
we'd be happy to help you develop. 


LAMINATED SHIM COMPANY, Inc. 


1406 UNION STREET 


| so <. 5 
mao | 
STAMPINGS 


usTOM Sill GLENBROOK, CONN. 


e¢ 
o* 
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New Catalogs continued 
speed drive, and type CWF wound 
rotor motors for adjustable speed 
drive. Applications for a number of 
industries are illustrated 


(50) HIGH SPEED CAMERA—Wol 
lensak Optical Co. Bulletin, 12 pp 
Describes the Fastax high-speed mo 
tion picture camera, its accesso! 
ind it industrial applications 


MONEL—The ‘{ pe 
Bulletin, 8 py 
information co! 


(1) CAST 
Alioy Foundry Co 
Contains valuable ! 
cerning the production of cast Monel 
its physical and mechanical proper 
ties, corrosion resistance, machinab 
ty and weldability 


SOLDERLESS TERMINAI! 
Krueger & Hudepohl. Bu 
8-DF. Illustrates and lists si 
and prices of solderless terminal fold 
ng double cupped washer lugs 


(53) ELECTRONIC COMPONENTS 

Stackpole Carbon Co. Catalog RC 8, 
12 pp. Complete mechanical and elec 
trical specifications are presented for 
standard fixed and variable resistors, 
line and slide switches, iron cores and 
choke forms. New additions include 
several single, duai shaft and specia 
purpose volume contruls, 3 ampere 
slide switches and non-metallic core 


] 


64) ROLLER CHAINS AND 
SPROCKETS—Whitney Chain C 

Catalog RS-50. Provides 
specifi ations and engineering refer 
ence tables on American standard 
roller chains, sprockets and attacl 

ments. Dimensional data, strengths 
and weights on allied products, such 
block chain, cable chain and flexible 
couplings are also supplied. 


complete 


(55) CIRCUIT BREAKERS—Heine 
mann Electric Co. Catalog, 12 pp. This 
catalog supplies information on the 
complete line of fully magnetic, non 
thermal circuit breakers for general 
use, auxiliary circuit protection, panel 
board applications and aircraft, 


(56) RADIO AND ELECTRONICS 
PARTS—Sun Radio & Electronics 
Co., Inc. Catalog, 130 pp. Specifically 
prepared fer industrial purchasing 
agents, research labs, schools and 
service dealers, this catalog gives 
technical information and illustrations 
on all radio, television and electronic 
items listed 


(57) CARBIDE TOOLS—The Atrax 
Co. Catalog, 22 pp. Describes and 
illustrates full line of carbide tools 
end mills, reamers, burs, boring bits, 
grinding toois and drills. 


(58) HYDRAULIC UNITS—Vickers, 
Inc. Catalog M-5100, 16 pp. Present 
specifications, charts and design de 
tails for oil hydraulic power packs, 
balanced vane pumps, multiple unit 
valves, steering booster and motors. 
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ESTABLISHED 1888 


Available in either 
Horizontal or Vertical Drive 





@ 


Continuous-tooth Herringbone 
Single, Double, Triple Reduction 


Type “‘H'’ Worm Gear 





Straight Line Gear Reducer 


Motorized Reducers 





& 


Spiral Bevel Herringbone 


*y 


C 


A 


Double Worm Gear 





Helical Worm Gear 





oO 


Motorized Worm Gear 





= 


Right Angle Gear Reducer 





2 


Spiral Bevel Gear 
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D.O.James Gear Manufacturing Co. is constantly developing and con- 


tinuing to improve its variety of gear speed reducers — enabling engi- 


neers and designers of power-saving equipment to meet and cope with 


space limitations, horsepower requirements, ratios, location of driven 


or driving shafts and the type of drive that the many and varied instal- 


lations require. Catalogs are available containing complete informative 


engineering data that will assist in the selection of the type of reducer 
for the specific job to be done. 


D.O.JAMES GEAR MANUFACTURING CO. 


Since 1888—Makers of Cut Gears, Gear Reducers and Flexible Couplings 
1140 W. MONROE STREET « CHICAGO, U.S. A. 
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‘DOES WORK OF 
25 RESISTORS 





saves work—and cost— 
of hocking them up 


It used to take 25 conventional resistors, 1134 x 1% in., 
spaced on 2) in. centers, to keep the power company 
happy. 

Ward Leonard worked out the problem with a single 
Edgeohm resistor, 19 in. long—saving ali that space, 
weight, mounting and wiring. 

Here's the application: a 40-kw radio transmitter, oper- 
ating from a 50 kva transformer, made by a large trans- 
mitter manufacturer. Problem: limiting inrush current to 
avoid a severe voltage drop (objected to by the power 
company) and a strain on the line contactor. 

This single Edgeohm unit is rated for continuous duty at 
2200 watts, and when used for a 15-second interval, will 
dissipate 6400 watts! 

Another example of Ward Leonard “Result Engineer- 
ing”, providing the desired result at a saving! WARD 
LEONARD ELECTRIC CO., 63 South Street, Mount Vernon, 
N. Y. Offices in principal cities of U. S. and Canada. 


- WARD LEONARD 
ELECTRIC COMPANY 
BR ceclO- Engineered Contials Since 1892 


RESISTORS « RHEOSTAT RELAYS + CONTROL DEVICES 


Sans, Souct 


frequently occut I 
| 


Coincidences 
had just gotten through the Souci ¢ 
writing the editorial for this 
when I received a letter from my good 
friend H. A. Toulmin, Jr., a patent 
attorney of Dayton, Ohio. He is well 
; PRODUCi 


issuc 


readers of 
ENGINEERING as he has been a fre 
quent contributor. The Colonel, in 
his letter, mentioned a company which 


known to most 


has profited immensely by stimulating 
the development of patentable inven 
tions by their engineering and research 
As the Colonel pointed 
licenses 


partments 
this policy of selling 

der the patents obtained was a means 
not only of in also 


of creating good will and public un 


ising income but 


derstanding. In other words, the com 
pany benefit of 
neering work by 
profitable to company 
the licensing of competitors and 
the company will pay attrac 
iries to its engineers to stimu 
And as the Colonel 
I do not need to point t to 
Lat aha 


you tha Cc 


his 
making 


through 


gets the engi 
research 

the 
pre 
sumably 
] 


ventions 


of the corre 


tl 


idor tron 


policies (with 


reference to 


lation of inventions procuring patents 
and licensing them) has a great deal 
to do with the standing of engineering 
and the d for it which manage 
ments will have in further expansion 


matters.” 


rega 


ft engineering 

This reminds me of a 
ern in Cleveland, Ohio 
only one business and that is 
small 


little con 
which has 
inventing 
new products. It is a organiza 
When a project is started, each 
ind every employee is promised a cer 
of the royalties that 
received from the 


This company a! 


tion 
tain percentage 
might be invention 
s successful 
ly has number of excellent in 

ntions to its credit and the employ 
ees are happy and prosperous 

More and 


incentives and rewards 


more companies are es 


tadisning for 


inventions developed by 
company time Such 


new their 
igineers on 


systems 


if properly installed and op 
tremendous bDenenft 
and the em 
and Clark of 
have had 

incentive for many 
years as described in the September 
1945 tissue of PRopucT ENGINEERIN¢ 
very sig 


i can be of 
the company 
Landers, Frary 

ritain, Connecticut 
system 


I attended a 
eting and heard a very sig 
mark. It only takes a sen 
this I I] 


The man who does not 


ently 


remark, so 
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Sans Souci continued 


} 


read has no advantage over the man 
who cannot read The more we think 
ibout that, the more significant the 
remark becomes. And it * aot only 
a matter of just reading, | 
derstanding what you read 

t seems queer that so many engi 
neers again and again will read an 
established fact and then ignore it 
completely when they are trying to 
figure out something. Only last week 
I was talking to my good friend 
Don” Vancil of the Cincinnati 
Milling Machine Company when he 
brought up a point of this kind. In 
the design of a huge press, it was 
essential that the tensile strains be 
held to a minimum. Now as every 
engineer knows, the total strain in 
inches will be the tensile stress di 
vided by the modulus of elasticity and 
multipli d by the inches of length 


In the parti con 


f 
sideration, some person d that 
the tension members be made of alloy 
steel rather than the carbon | steel 
which the engineering department had 
specified. It was extremely difficult 
toe convince this person that ther 
was absolutely no point in using alloy 
steel for such an application because 
low or medium alloy steel has a mod 
ulus of elasticity practically the same 
as that of carbon steel. Ard of course, 
if we were to take advantage of the 
higher yield point of the alloy steel 
and design the columns with smaller 
cross sections, but higher _ tensile 
stresses, the elongations would hav 
o be proportionally higher. In other 
words, there was abdsolt iy no § 
n using anything other 

el and a low working stress in ord 
o keep the total strains to a minimum 

Perhaps such situations can be ex 
plained by the fact that in college the 
students are taught allowable stresses 
rather than allowable strains. In the 
conventional courses on machine de 
sign, there is too little taught concern 
ing strains. As I remember it, the 
allowable twist in a shaft is about the 
only deflection problem that is pre 
sented with any degree of complete 
ness. And yet here again we have an 
all too common mistake in the design 
of shafting 

My old professor, the late P. B 
DeSchweinitz, many years ago de 
signed one of the rolling mills at 
Bethlehem Steel. My numbers may 
not be exact, but as I remember it he 
had an 8 in. dia or 9 in. dia solid 
drive shaft between the reciprocating 
engine and the roll stand. Of course 
the engine reversed with extreme 
rapidity. After about twenty years of 
service, the shaft broke. A _ bright 
young engineer in the plant engineer- 


Propuct ENcINEERING — Jung, 1951 





HOW TO REDUCE 
YOUR MOTOR CONTROL PROBLEM” 
TO ONE QUESTION— WHERE? 


“Building-block’” units permit grouping 
all motor controls at one point 


You control a// the motors in an entire area, floor 
or building—when you centralize the controls with 
Ward Leonard MULTITROL*. 

Prefabricated MULTITROL units (each a complete con- 
trol for one motor) fit into standard framework in any 
arrangement to suit the space. Units can be added, sub- 
tracted, interchanged, or relocated. 

Some of the problems MULTITROL solves include: Struc- 
tural framework—none needed, MULTITROL units are free- 
standing. Obstructions—no difficult cable or pipe forming, 
no chopping out walls. Appearance—no haphazard box 
mounting. Safety—completely deadfront construction. 

Investigate MULTITROL. Wide choice of starter types, 
conbinel with externally-operated thermal! circuit breas- 
ers. Write for Bulletin 4410. WARD LEONARD ELECTRIC 
co., 63 South Street, Mount Vernon, N.Y. Offices in prin- 
cipal cities of U. S. and Canada. 


*Also available for D-C 


WARD LEONARD 
ELECTRIC COMPANY 
BR crate E npineored: Contiols Since 1892 


RE RS + RHE ry 








AUSON 
ENGINES 


ARE BUILT TO Gt / 


Extra attention is given to the materials and engineering 
that go into every L gi refinements such as auto- 
motive-type pistons, simultaneous cooling of both valves, 
safe, sure fly-ball governors, and selected long-life beor- 
ings ... refinements that add up to . . . smoother running, 
trouble-free operation, and more hours of power! The most 
surprising feature of all is that Lauson engines cost no more 
than ordinary engines! 





NAME IN 
PORTABLE ENGINES! 


Over 50 years of experience go into e 
every Lauson engine... a priceless tradition of 
know-how and engineering excellence unequaled in 
the field! . . another reason why Lauson its the 
Pie eS ee 


OUTBOARD MOTORS 


PORTABLE === ENGINES 
A 


THE LAUSON COMPANY New Holstein, Wis., U.S. A., Div. of Hort Carter Co 
In Canada: Hart-Emerson Co. Ltd. Winnipeg 


Sans Souci continued 


ing department of the company got 
the idea that if he designed a hollow 
shaft it would be much_ stronger, 
weight for weight, than the solid 
shaft that was used. So he designed 
the hollow shaft to operate at a work 
ing stress of about one-half of that 
the solid shaft. At least that 1s 
way he figured it The shaft 
snapped the first tim the mill r 
versed 
The big boss remembered who had 
designed original mill and _ he 
Pop’ DeSchweinitz to 
ome advice. It did seem strangs 
this hollow shaft with a section 
ilus twice that of the solid shaft 
snapped. While Pop was stand 
ing there looking at the broken hol 
low shaft, someone suggested making 
this shaft of alloy steel and heat treat 
it. Pop’s answer was, “You can 
it would not change the 
l ity The half a 
lozen engineers standing around 
looked at Pop and from the expres 
sion in their eyes you could see that 
they began to think that Pop was 
getting a little queer in his old age 
And old Pop had to go to quite some 


length to explain that the rigidity of 


the hollow shaft as compared to the 
springness of the solid shaft was 
such that the hollow shaft could not 
ibsorb the energy when the rotation 
was reversed without extremely high 
stress. The hollow shaft “had no 
wind-up In other words, the stress 
leveloped during the reversals were 
roughly proportionately to the stiff 
ness of the shaft. Needless to say 
they put back a drive shaft identical 
to the original solid one 
It seems that some of the simplest 
facts in life are the least understood 
Right along the same line as this dis 
cussion about modulus of elasticity 
have the often repeated mistake 
the engineering department in not 
limensioning the drawings so that 
the production department doesn’t 
have to do too much thinking. Too 
often the engineers leave it up to 
the production men to figure out 
things that the engineering depart 
ment should tell them. And one of 
the most common mistakes is in the 
dimensioning of a series of holes 
lying in a straight line and which 
must match with holes drilled in 
another member. Instead of giving the 
distance from a gage point to each 
of the holes, the draftsman usually 
gives the dimensions from hole to 
hole. Of course in the shop this sim 
ply means that the errors in the spa 
ings of the holes accumulate 
One of the most humorous situa 
tions of this kind was in the dimen 
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For FULLEST protection 


against shorted wiring — use NEW T & B Self-Insulated 
am», Sta-Kon Terminals ...SAVE AN EXTRA INSULATING OPERATION 


NOW end the risk of shorts between closely- 


mounted terminals—and do it the quick, economical 
way—by using T & B Self-Insulated Sta-Kon Terminals 

Metallic portion of these new components retains all 
‘ue proved-over-the-years advantages of the Sta-Kon 
design—high conductivity, low contact resistance, last- 
ingly strong grip on wire. The insulation—a special 
nylon formula which forms an integral part of the 
terminals as shipped and as assembled—absolutely pre- 
vents metal-to-metal contact between adjacent termi- 
nals. Self-Insulated Sta-Kons do away with the need for 
separate insulating sieeves . . . and save an extra 
insulating operation. 
MANY INSULATION PLUSES 
The insulation, selected after exhaustive tests as the 
best material available for severe service, combines 
exceptionally high impact strength with light 
weight. Its mechanical and electrical quali- 
ties are unaffected by installation. It suc- 
cessfully withstands the action of gasoline, 
naphtha, hydraulic fluids, many other 
chemical agents . . . as well as the effects 
of high temperatures 

Insulation is molded for perma- 
nent dimensional accuracy . . . color 
coded for easy identification . . . trans- 
lucent for visual inspection of assembly. 
SIMPLE, SURE INSTALLATION 
A single operation with Shure Stake 
Tools* simultaneously stakes terminal 
to wire with terrific pressure, and grips 
the insulation permanently in place. The terminal is on 
the wire to stay; the insulation is on the terminal to stay! . { ; : 
ENGINEERED RIGHT...DISTRIBUTED RIGHT }j on £ 
Self-Insulated Sta-Kon Terminals are typical of the 
many T & B quality fittings recently re-designed to give 
you outstanding performance at lowest installed costs 
Like all T & B fittings, they’re furnished exclusively 
through local T & B distributors under the T&B plan 


*SHURE-STAKE HAND TOOLS exert more than 2,000 pounds staking pressure (compared with 800 
pounds for ordinary tools.) Once pressure has been applied, jaws cannot % opened until dies have closed 
all the way home to exert full pressure. Air operated tools aiso available, in hand-held and bench-mounted types 


THE THOMAS & BETTS CO. ..ccsvorc 


16 Butler Street, Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Service Engineers are ready to help you on special fittings problems. Ac your nearest T & B wholesaler to arrange to have one get in touch with you. 


Propuct ENGINEERING Jung, 195] 








The Swing 
is to 


Durakool 
a dependable 


10 YEAR SWITCH 


ry to mercury ¢ ntacts, the 
J switch is pertorr ng 

v ty. 

— v $ if.) ts without a falter 

% Positive “Make and Break” contact action 
% Withstands high temperatures 


* 
* 
* 





ont : 
Se SME ZA CT 


MERCURY SWITCHES 


Elkhart 


Dependable Hydraulic Seals 


Minnesota O-Rings function in air or gas 
systems as well as in hydraulic systems. Air 
cylinders . . . hydraulic valves . . . hoisting 
mechanisms . . . water pumps. . . bottling 
machines . . . refrigerators . . . motors... 
lubricators . . . are a few of their uses. 
Minnesota’s exclusive injection process makes 
possible very close dimensions, uniformity 
in mass production and downright economy. 
We use special compounds of synthetic rub- 
ber to meet your exact requirements. Let us 
make a quotation on your next hydraulic 
packing installation. 


Manufacturers of ‘ 
iagrem shows 
all types of small typical installations 
rubber parts R 
Write for O-Ring Catalog 





3634 WOODDALE AVE. 
MINNEAPOLIS 16, MINN. 


Sans Souci continued 


sioning of one hundred holes eq 
spaced around the periph 
turbine wheel The shop insisted on 
gaging each successive hole by the 
distance from a= spring pin that 
dropped into the hole previously 
drilled. There was a lot of argument 
over this drill jig, but the superin 
tendent won out to the extent that 
he was permitted to drill a scraj 
wheel. This he did and gleefully 
showed the finished job to the 
inspector, defying him to id 
which was the last hole 
looked like a perfect jol 

The chief inspector simply hand 
the drilled wheel over to Bert, ot 
of his bright young inspectors, wit} 
the order to find out what was wrong 
About twenty minutes later, Bert calle 
his boss to tell him that he rab] 
to find any error in th 
the holes 
h y] S in 
And that 





Gasoline-from-Coal Plant 
In South Africa 


NEW YORK—Construction 
world’s first modern, commer 
line-from-coal synthesis plant 
start in South Africa within 
ruture 

The plant, largest industrial proje 
to be undertaken in South Africa since 
the last war, is being engineered and 
built for South African Coal, Oil 
and Gas Corporation Ltd. by the M 
W. Kellogg Company. It w ll be lo 
cated adjacent to the Vaal River abou 
forty miles south of Johannesburg 


The project is an integrated plant 
which embraces the opening of virgin 
coal deposits to supply raw material 
the construction of above-ground 
gassification facilities to transform coal 
into synthesis gas; and the complete 
synthesis plant, heart of the proje 
to produce liquid hydrocarbons 

Kellogg's SYNTHOL process is to 
be utilized in the synthesis step. This 
process differs materially from the pro 
esses used in previous synthesis plants 
for manufacturing gasoline and other 
liquid products. 

The new plant, culmination of 
many years of planning by South 
African government and private in 
terests, is primarily designed to pro 
duce liquid fuels—gasoline and Diesel 
oil—in volume. While South Africa 
does not possess any major indigenous 
petroleum reserve, it does have tr 
mendous deposits of coal available 
that can be mined at low cost 
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SLEEVE BEARING APPLICATIONS 


Simplified design and production savings designed. Re-design of bearings alone can 
can be effected in bearings, bushings and sometimes be very helpful also. Our Engi- 
similar precision parts by designing the neering Department is prepared to provide 
bearing when the engine or unit itself is this service—consult us without obligation. 


Propuc! 


Many alloy variations are available. When design, alloy 
lining, back material and production method are prop- 
erly combined, you obtain maximum performance at 


a practical cost. 


Copper-leads of similar chemical analysis can give 
radically different performance results. Our improved 


copper-lead metal powder and entirely new casting 


techniques for our cast bearings permit great flexi- 
bility to meet the widest range of requirements. 


For heavy-duty service we produce cast bronze bush- 
ings (and intricate precision bronze parts) to almost 
all bronze specifications. The rolled split-type bushing 
offers many economies where heavy-duty is not in- 
volved, provides substantial material savings while 
maintaining performance standards. 


Our Engineering Department 

is glad to work with you in original 
design development or re-design 
of existing units. 


For information address: 


I. NGINEERIN( 


Our six plants produce 
sleeve bearings in all 
designs and sizes; cast 
bronze bushings, rolled 
split-type bushings 
bs-metallic rolled 
bushings, washer pacer 
tubes; precisson bronze 


parts and bronx bar 








+++ GS power and mercury arc 
rectifier tube anodes 


PTI «2+ becrings 


Veber eee 


+ « « @$ molds and dies of many types 


+ ++ @$ contacts for a wide variety 
of uses 


«++ @s seal rings 


«+.and in numerous 
other uses Stackpole molded corbon and graphite materials 
often offer real advantages over products formed of “critical” metals 
that, at best, are scarce or which, at worst, are simply unobtainable. 

Chemically, electrically and mechanically, carbon and graphite 
offer a maximum of the desirable properties of both metallic and non- 
metallic materials and a minimum of their disadvantages. Problems of 
friction, temperature, arcing, corrosion—and many others—can fre- 


quently be solved better, and at less cost. 


Write for this big carbon-graphite booklet! 


Stackpole Catalog 40 describes dozens of standard items and includes 
helpful data on the selection of carbon-graphite products. 


Stackpole Carbon Company, St. Marys, Pa. 








AMERICAN SOCIETY OF MECHANI 
CAL ENGINEERS—Semi-Annual Meet 
ing, Hotel Royal York, Toronto, Ont 
Canada 


June 11-16 


NATIONAL CONGRESS OF APPLIED 
MECHANICS —Sponsored by Illinois In 
stitute of Technology, Chicago, III 


June 13-16 


NATIONAL SOCIETY OF PROFI 
SIONAL ENGINEERS—Annual Meeting 
Nicolet Hotel, Minneapolis, Minn 


June 18-20 


SOCIETY OF THE PLasrics INDUS 
TRY, INC., Pacifi Coast Section 
Eighth Annual Conference Tahoe 
Tavern, Lake Tahoe, Calif 


> 


AMERICAN SOCIETY FOR TESTING 
MATERIALS $4th J nual Meeting 
Chalfonte-Haddon Hall, Atlantic City, 
N 


June 20-22 

HEAT TRANSFER AND FLUID MECHAN 
ics INstrruTE—Stanford University, 
Palo Alto, Calif 


> 


MALLEABLE FOUNDERS’ SOCIETY 
Annual Meeting The Homestead, Hot 
Springs, Va 


» 


June 22-23 

AMERICAN SOCIETY ©F MECHANI 
CAL ENGINEERS—Applied Mechanics 
West Coast National Conference, Stan 
ford University, Palo Alto, Calif 


June 25-29 
AMERICAN SOCIETY FOR ENGINEER 


ING EpuUCATION—Michigan State Col 
lege, East Lansing, Michigan 


AMERICAN INSTITUTE OF ELECTRI 
CAL ENGINEERS—Summer General 
Meeting, Hotel Royal York, Toronto 
Ont., Canada 


5.90 


AMERICAN SOCIETY OF MECHAN 
ICAL ENGINEERS—Oil and Gas Power 
Division Conference, Baker Hotel, 
Dallas, Tex. 

Jvne 27-28 

INSTITUTE OF AERONAUTICAL Sci 

ENCES—Annual Summer Meeting, IAS 


Western Headquarters Bldg., Los An 
geles, Calif 
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If you have Defense Order Contracts, or sub- 
contracts calling for the use of wool felt, get in 
touch with American. We can supply you with 
the felt to meet your specifications. 

When writing, please use these felt speci- 
fication numbers on your contracts. 

This information is important, since in re- 
cent years there have been changes in Federal 
specifications for wool felts. American knows 
and will gladly work closely with you to see 
that Defense Orders for felt are filled with 
material that meets the requirements exactly. 


Propuct ENGINEERING 


Note These Specifi 


Cations 


Here are the 
SP€Cifications 


Felt 
Mca] 
§ a R 
. Specifications ) ad 
Cc Ontracts 


(Identj, al with SAE F fora 
*. Fel¢ 


Que 
mit - 10954 ¢°t™aster 
4“Persedes x 15G 
. a 2 
8-15 oo] 
MIL-F-5656 T Force Contracts ans 
(Tdersedes AN.F 14, 

Ntical wit ¥-y- jor 

AS AE Felt § ad 

S Pec ‘ications ) - 








Unsurpassed. i 








~ 


reducer. industry 


The fact that Winsmith has today the 
most complete, fully standardized 
line of speed reducers (from frac- 
tional to 85 hp), never for a moment 
diminishes the highly personalized, 
power transmission engineering ser- 
vice which it has always stressed. 
For regardless if it appears that 
your needs can be amply served by a 
standard design and size, Winsmith 
still encourages consultation with 
your design engineers or consultants. 
It can save you considerable time and 
costs in engineering and installation. 
So, whether your equipment is an 
automatic pin spotter or an automat- 
ic washing machine, a can filler or a 
compressor, a printing press or a 
pump... consult early with Win- 
smith’s factory trained nationwide 
representatives, while your product 
is still in the design stage, if possible 
Naturally, no obligation is involved. 
Names and addresses of Winsmith 
engineering representatives in your 


locality, gladly furnished. 


WINFIELD H. SMITH 
CORPORATION 


111 Eaton Street 
Springville (Erie County), N. Y 


" Ne 
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Color and 
Gloss Measurement 


Abstracted from “Color and Gloss Meas 
urements”. Chemical Trade Journal and 
Chemical Engineer (London), Mar. 30, 
1951, p 745. 
THE DIFFICULT PROBLEM of measure 
ment and specification of a color can 
be approached in several ways, of 
which the most accurate is a complete 
spectrophotometric curve. But this 
involves numerous measurements and 
elaborate and expensive equipment 
In many applications, however, it is 
sufficient to obtain an “abridged” curve 
by measuring the reflectance in a 
limited number of regions of the sp« 
trum which are isolated in turn by 
the use of narrow band optical filters 
Spectrophotometry Simplified 

The “Eel” refiectance spectropho 
tometer, made by Evans Electrosele 
nium, Ltd., London uses a_ special 
lamp, the light from which is focused 
by a condenser lens, through a heat-al 
sorbing glass, to an optical filter wheel 
where any one of nine narrow band 
filters can be rotated into the beam in 
turn, the resulting illumination fall 
ing on the test surface at an angle of 
iS deg. Light reflected from this sur 
face 1s then collected by an “Eel 
barrier layer photocell mounted di 
rectly above, the output from this cell 
passing a galvanometer. With this 
instrument, a curve showing the per 
entage of reflectance from the su 
face in various regions of the spe 
trum can be drawn. The filter wheel 
can easily be replaced by a three- 


olor wheel if it is desired to record the 
olor in terms Dp ntages of red 
green and blue, in terms of the 
CIE coeficients 

The measurement and specification 
of surface gloss is also difficult, since 

is an attempt to express, numerically, 
a mental impression. The most com 
plete physical data on the light-re 
flecting properties of a surface are 
given by a polar curve, though even 
this is generally obtained for only one 
angle of incidence of the light beam 
Such measurements are laborious, dif 
ficult to correlate witl visual estima 
tions of gloss. In practice, therefore 
an instrument is required which is 
simple to use and capable of giving, 
reproducibility, comparative readings 
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Engineering Abstracts continued 
of gloss in agreement with visual judg 
ment 


Evaluation of High Glosses 


The “Eel” gloss head is a_ recent 
production in line with a snecification 
laid down by the Paints Division of 
ICI. The insisument incorporates a 
precision lens system designed to 
give reproducible results and yet to 
detect small differences in samples of 
very high gloss 

The gloss head consists of a lamp 
housing, a cell housing and a plastic 
body accurately machined so that the 
main axis of the two housings are each 
at 45 deg to the surface under test 
The lamp housing contains a 6-v, 3-w 
automobile-type bulb, so mounted that 
it can be accurately positioned by three 
adjusting screws. Light from this 
lamp is formed into a parallel beam 
by a precision lens and directed on to 
the surface under test at an angle of 
45 deg. The specularly reflected light 
is collected by a second lens, mounted 
in the cell housing, and forms an 
image of the lamp filament at an aper 
ture in a diaphragm mounted in front 
of the photocell. This aperture is 
slightly larger in size than the image 
of the filament and serves to cut off 
light not reflected specularly from the 
sample. The gloss head is connected 
by a flexible 4-core cable to the gal- 
vanometer unit through a plug-and 
socket connection 


Surface-Brightness Assessment 


An accurate assessment of surface 
brightness can also now be made with 
the “Eel” P. R. S. reflectance head, 
developed in cooperation with the 
Paint Research Station and which can 
be operated as an interchangeable unit 
from the same galvanometer unit em 
ployed with the reflectance spectro 
photometer and the gloss head. The 
P. R. S. reflectance head provides an 
improved reflectometer with precise 
linear characteristics for the measure 
ment of diffused reflection. Measure 
ment of the opacity of paper, paint 
films or other thin translucent solids 
can conveniently be made by taking 
reflection measurements through the 
sample first over a white and then over 
a black standard 


Young’s Modulus at 
Elevated Temperatures 
Abstracted from The Engineer—Sept. 29, 
1950, p 325. 


THIS ARTICLE DISCUSSES recent work 
conducted in England, the United 
States and in Germany where certain 
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Microcast - 


GET OUR STORY! Write for fully illustrated 14- 
page booklet describing the Microcast Process. Speci- 
fications, technical information, and a step-by-step 
explanation. Do it today! 


MICROCAST DIVISION 
AUSTENAL LABORATORIES, Inc. 
224 East 39th Street © New York 16, New York 
715 East 69th Piace e Chicago 37, illinois 


241 





Engineering Abstracts continued 


Nothing es as smooth as a relationships have been developed to 


express the behavior of various met 
als and alloys at high temperatures 
os Koster!) found that the modulus at 
HOOVER HONED RACEWAY a given temperature plotted against 
the ratio of the temperature to that 
of the melting point (both on the 
absolute scale) showed an almost 
linear relationship over a wide range 
ot temperatures 
Honed Roceways él Jones and Nortcliffe‘*) were able 
exclusive Hoover \ to show that the modulus of ferrit 
Construction 
steel at a high temperature was a con 
' ' ee - 
enies hina Dnata stant fraction of its modulus at room 
Stee! Balls Accuracy temperature. Similarly, the modulus 
within 000025” 


of certain austenitic steels at a given 
FT » temperature was a constant fraction 
Bolonced Retoiners of the value at room temperature 
These fractions or factors were slightly 
smaller than for the ferritic steels and 
Husky Deep js bore a linear relationship to the tem- 
—— | > perature: In Table I, this factor is 
oe. ae - ; listed and the slight differences be 
Raceways " 1 : tween calculated and experimental 

values are shown 
Measurements of the modulus of 
elasticity of a variety of materials have 
been carefully made by (¢ W 
Andrews). The dynamic method of 
testing was similar to that used in 
chau cae England. The materials tested in 
: cluded Armco iron, chromium-molyb 


surface magnified 
denum steel, several types of austenitic 


100 times as used 


n other ba , . steel, Inconel, Stellite and an alu- 
bearings , minum alloy. The results are illus 


trated in Fig. 1. Note the good agree 

















= 400 600 

empercture, C 
ment between the Armco iron and 
the points of a 0.1 percent steel 

One curious feature was observed 

in a Cr-Ni-Co cold rolled sheet: there 
was a marked difference between the 
longitudinal and transverse modulus 
These values were 


Longitudinal 
E; 12.000 


Transverse 
E, 13,700 5 20) 


where E is in tons per sq in. and ¢ is 
in deg. C. 
It would gppear that these values 


Ann Arbor, Michigan were affected by internal stresses 


However, these values converged at 
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MAKES 
POSSiBis 
high temperatures and both showed a / ETTER 
rapid de rease at about 800 ¢ due to Oduers 
softening as well as a decreased re 
sistance to creep ost 
Results on an aluminum alloy (Zn 
Cu 1.5, Mg 2.5, Cr 0.3 and Mn 
results very similar 
for aluminum, all 
ed closely to the 


20) 


Keferences 


1. Zeit. fiir Metallkunde, vol. 39, pages, 

1, 8, Lil, 145 

2. Journal of the Iron and Steel Institute, 

1947, vol. 157, pages 345 and 535. 

3. Metal Progress, July, 1950, page 85. 

Table I—Young'’s Modulus for Ferritic 

and Austenitic Steel (in thousands of tons 
per sq in.) 

















Protecting Machined Parts 
From Corrosion 


Abstracted from Mechanical World (Lon 
don) Jan. 19, 1951, p 49. 


MOST CORROSION PREVENTIVES fun 


tion by providing a water resistant 


barrier and by forming an absorbed 

layer of inhibitors on the metal 

Without special inhibitors a film 

likelw + ] L-] f ‘ 

likely to fail quickly if it gets thin 
These protective material be 

divided into soft-film, hard-film and 


oil-film types, the soft films being fur %" to 4" 0. D. 9 to 22 gauge 


sandr ecaiing Sal ode eee Te . evi SQUARE-RECTANGULAR 
ee es ee Pati. y Consult us for Ya" te 2” 20 gauge, 1” to 2%", 

Soft-film and Hard-film Materials woke hein 14, 16, 18 gauge 

robung bas uted Carbon 1010 to 1025 


needs 
are usually lanolin RESTSTAR - 
muxtures dispersed in ; La 


aye eee a foe eal 
pee: STEEL TUBE seooucrs co 


A soft-film applied by hot d 
and based on petrolatum 
called mineral jelly) may vary from a More Than 30 Years in the Business 


relatively hard, almost waxy, consist 9450 BUFFALO STREET + DETROIT 12, MICHIGAN 
FACTORIES: DETROIT, MICHIGAN © SHELBY, OHIO 


DISTRIBUTORS: Stee! Sales Corp., Deiroil, Chicage, St. Lovis, Milwevkee, indi polis and M ‘ 
Miller Stee! Co., inc., Hillside, N. J.-C. L. Hyland, Deyton, Ohic Dirks & Compeny, Portiend, Oregon 
James J. Shannon, Milton, Mass.—Service Stee! Co., Les Angeizs, Collf.—American Tubular & Stee! 

Products Ce., Pittsburgh, Pe.—Streng, Carlisle & Hommend Co. Cleveland, Ohie— Globe Supply Co., 

Denver, Colorede—W. A. McMichesls Co. Upper Derby, Pa.—A. J. Fitzgibbons Ce., Buffele, N. Y. 


Films deposited from a solvent after 
I 











1 CHLORINE CELL COVER: Previous cement covers deteriorated 
e@ rapidly, gave rise to contamination in vorce cell, with consequent 

increased current and maintenance costs. Now made of material 
that combines high strength with superior electrical and chemical resist- 
ance to give longer life, cleaner product. What material? 


2 BATTERY VENT CAP: Permits gases to escape from auto bat- 
@ tery without letting acids out. Must be low in cost, resistant to 

acids. Should permit high molding rates, easy assembly and cement- 
ing of two halves. What material would you try 4rst? 


Answers: No. 1—Ace Molded Hard Rubber greatly increased life of 
vorce cell covers, may do same for your designs. No. 2—Try Ace Parsan 
(polystyrene) first for any job similar to this Ace-molded vent cap. 


Yes, sometimes it’s hard rubber, sometimes one of the 
other plastics that’s best. Ace, with many hard rubber 
and plastic compounds to choose from, is fully equipped 
to supply whatever you need. 


Ask for ACE Handbook 











HARD RUBBER ond PLASTICS 





MERICAN. HARD RUBBER COMPANY: 


Tt MERCER STREET © NEW YORK 
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Oil ‘Types 


Oil fluid 


Hot-dip, Strippable-Coating 
Protective 


in ru 

is thick 
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RURAL AMERICA rides on “Double Diamonds” 


GEARS for farm machinery ar portant jobs with power trans- their stamina and all-round per- 
| | 





not necessarily a specialty with us mitted by “Double Diamonds.” formance. It may suggest, as well, 
Our production includes gears for When vou consider the beating the advisability of calling in a 
many other applications. But it that farm machinery takes, the “Double Diamond” engineer the 
is a fact that thousands of farm industry’s preference for “Double next time you need gears of the 


machines move into their all-im- Diamond” Gears speaks highly of many types we manufacture 


Automotive IVorKS 


eeeeeseeee FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS ee eeces 


. yr Pm Q —— : 
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Why Does the HANNIFIN “Silent Squeeze” 
Method of COLD RIVETING Offer — 


UPERIOR STRENGTH ? 


Sa 








: 


HOW HANNIFIN FORMS A RIVET 
The above photograph shows steps in the Hannifin “Silent Squeeze” 
Method of cold forming a modified cone head rivet with hydraulic pressure 
Left, the original rivet. Center, head partially formed. Right, the completed 
rivet shown in cross-section. Note how the shank swells under pressure’, 
completely filling the hole. Under this cold flow, a slight fillet forms under 
the driven head, increasing its strength. The preformed button head is 
often reshaped to conform to the appearance of the modified cone head. 


*The force applied is in the order of 300,000 lbs. per sq. in. of rivet area, 


Facts DESIGN ENGINEERS 
Should Know... 


The Hannifin “Silent Squeeze” Method of Cold Riveting, as performed by 
Hannifin “HY-POWER” Hydraulic Pressure Generators and “HY-POWER” 
Riverers, offers numerous advantages: 


SUPERIOR STRENGTH — Nox only is the hole completely filled but the rivet 


is work-hardened in this process producing a riveted joint unexcelled for 
tightness and dependability. 

FAST, ECONOMICAL — Large savings possible. One man operation. Total 
elapsed time for the operating cycle ranges from 1', to 4 seconds, deperd- 
ing’ On size. 

NO WORRY ABOUT FAULTY WORKMANSHIP — Unvarying mechanical preci- 
sion. No high costs for inspection and repairing of defects. Anyone can 
operate. 





For the complete story, ask for a copy of the Hannifin bulletin, “HY-POWER 
HYDRAULICS,” No. 150. Find out why Hannifin riveting equipment is now 
used by all leading makers of automobiles and by many other manufacturers. 


“On the spot” engineering service in all leading industrial centers. 


BULLETIN 150, “HY-POWER 
HYDRAULICS,” on Riveting, HANN IF IN Cc oO RP Oo R ATI oO N 
Punching, Pressing, Multiple 1125 South Kilbourn Avenue ° Chicago 24, Illinois 


Punching, and Multiple AIR CYLINDERS . HYDRAULIC CYLINDERS . HYDRAULIC PRESSES 
Riveting. PNEUMATIC PRESSES HYDRAULIC RIVETERS AIR CONTROL VALVES 
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ontaining a corrosion inhibitor. A 
new vapor-phase inhibitor is supplied 
ther 


cither in powder form to scatter in 


the space where corrosion may occur 
or be.ter as an impregnant of w rapping 
paper so that in an enclosed package 
the vapor slowly fills the air space 
and gives pro’xtion. The enclosure 
must be fairly air-tight. It offers free 
dom from any cleaning of the artick 
before it is put into use 

Castor oil grease is used for metal 
omponents associated with rubber, 
e.g., anti-vibration bushes, certain hy 
druli apparatus Components. Aquco 
inhibitors are sodium benzoate and 


sodium nitrite, and certain phosphates 
can be used to advantage with sodium 
nitrite. Sodium nitrite ts so cheap that 
large tanks can be filled with the 0 

percent solution. Strong solutions can 
be made ip nto pastes tor prote tive 


I 
purpose 5 


Scope of Materials 


Paints and varnishes should be ap 
plied wherever possible. Temporary 
corrosion preventives should be used 
only where removal is subsequently 
necessary. In their normal thicknesses, 
the general run are unsuitable for out 
door exposure and they should always 
be protected against gross liquid water 
by appropriate coverings or wrappings 
An exception is the petrolatum-based 
thick film materials, and in some cases 
grease, which can be employed to 
protect equipment stored outside it 
applied in extra thickness and if the 
crevices are filled. Water should be 
kept out of contact with temporary 
corrosion preventives 

It is vital that the protective coat 
ing should be applied to clean and 
dry surfaces. Where there is exposure 
to salt-spray, it may be necessary to 
test the protectives specifically for 


their resistance to salt-water corrosion 


Causes of Failure 


The causes of failure of temporary 
corrosion preventives are classifiable 
thus: (1) Inherent inadequacy of the 
material; (2) inevitable difficulties in 
application; (3) carelessness in appli 
cation; (4) exposure to unreasonably 
severe conditions 

There are numerous acc 'ssory causes 
of failure which are to be avoided 
Hard films may be brittle and flake 
off on casual contact of articles with 
each other; they may remain too sticky, 
thus becoming particularly liable to 
get dirty, and to make w rapping-paper 
stick to them and pull the film away 
from the metal; they may age to an 
insoluble condition and thus become 
difficult to remove with the common 
petroleum solvents. Soft films may 
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BREEZE: BELLOWS 


eee Give LASTING PROTECTION 
Where Ordinary Bellows Fail 


AIRCRAFT EXHAUSTS & DUCTS ! 


— 
4 
(High frequency vibration) 


DIESEL LOCOMOTIVE EXHAUSTS 
(Thermal expansion) 


SEALED EXHAUST SYSTEMS 
(Automotive, Militory) 


oeaipen 


4 


{ 
PACKLESS VALVES 
For sealed piping systems) 











OTHER BREE PRODUCTS: A 


Breeze welded diaphragm bellows meet 
the operating life cycle of any equip- 
ment in which they are used because 
every Breeze bellows design is individ- 
ually engineered and built for the job. 


Breeze has no “stock bellows,” but if 
you have a vibration problem in ducts, 
large or small, or want permanently 
sealed valve enclosures in any type of 
piping system, or need bellows for 
torque transmission or other uses, Breeze 
experience can quickly provide the an- 
swer ... and production can meet your 
requirements, 


A Breeze bellows is dependable be- 
cause each diaphragm is designed to work 
well within its elastic limit. This is ac- 
complished by thorough analysis of each 
application and careful design of the 
bellows to withstand all requirements. 
“Job engineering” each individual type 
eliminates makeshifts, assures efficient 
performance. 

Breeze bellows are made in stainless 
steel, inconel, monel, nickel, steel, or 
other weldable alloys. 

Feel free to consult us without obli- 
gation on your existing bellows require- 
ments, or any other project where reli- 
able welded diaphragm type bellows 
might solve a design problem. 


CORPORATIONS, INC. 


41-RSouth Sixth Street, Newark 17, N. J. 


NG - AERO-SEAL HOSE 











RU 
lerible METAL 
COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


PATENTED 
FLEXIBLE 
DISCS 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the lotest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
eet 1 8l ice eer 


WARREN, PENNSYLVANIA 
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have too iow 1 meltis 
trop! il conditrons nard 

not remain flexible 

low temperature 

the very low temperatures ol 


during air travel. Moreover 


an obvious need in general for good 


wetting properties on the part of th 
material as applied; there must 
good adhesion after evaporation 
the solvent or after setting; and 
material must acquire the intend 
onsistency Or must dry in th 


quired time 
Choice of Protective 


Hard film protective can be 
plied to all kinds of single article 
but not to assemblies or they will 
cemented together. Crankshafts, can 


hafts and layshafts of engines; cy 


inder liners; and gears (but not gear 


assemblies) are examples. Many ar 
ticles treated with hard film 
" 


Shipped without wrapping 


wrapping is required it 

to protect points of ont é 

use a non-corroding (in particular 

chloride-free) inner wrapping pape 
rt : a 


Soft film protective can be use 


broadly for the same purposes as the 


hard film, except that it should 


give. more protection in subsequent 


packaging. A grease-proof 


paper 
required for the inner wrapping 
Thick soft films are essentially ap 


LI 
es 


plic ible to he avy duty assen 
as piston assemblies, road spring 
spring leaves, brake cables 
roller bearings 
Lime base grease appl 

is especially suitable for 
wood and metal assembl 
lly paint 


. . 
working surfaces w 


les usua 


eated with grease 
The sl shing material 
nost useful application on lat 
machinery requiring _ prote 
large areas either during storag 
} 


luring intervals of idleness 
hine-shops The effect of 


contamination should 
be a factor taken into a 
issessing the valu I 

lhe oil type protect: 
in protective quality 
film types, ire generally restri 
internal surfaces where the 
self acts, so to speak as 
wrapping Thus internal com 
ngine cylinders are sometimes spt 
with the oil type protective thr 
he spark plug hole or the inj 
hole Tanks and other containers 
rinsed out with this mate 
s also a wide use for it 
ve lubricating oil 

can be lubricat 


] 


material on assembly 


continued 
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New Khaki Drab 
Supplements Line of 
Luster-on® Bright Dips 
ntirely new type formula 
feature of Khaki Drab, co! 


sion resistant conversion Coatl 


yg 


‘or use over zinc or cadmium 


ated work, r« cently announce d by 
Chemical Corporation, 59 Waltham 
Avenue, Springfield 9, Mass. This 
formula offers ease of control and 
replenishment by additions of the 
ginal concentrate. A choice of 


available according to end 


son protection s extremely 


ts 


Independent laboratory tes 

flat panels treated with Khaki 
Drab over .0003-.0004” cyanide 
ne plate gave salt spray resist 
approximately 300 hours 

irrent Government specifi 
requiring 96-100 hours 
should be no question on the 


Khaki Drab for U.S. orders 


on Khaki Drab may be left 

inal finish or acts as an excel 

int bond for later organic 
In this case 


tack where the fini 


Bright Luster-on" 
Utility Dips 
Replace Nickel 


Lock, G-E 
Bosch, Land 


General Motors 


Luster-or 

to be a *y-Saver as 

lifesaver for those formerly 

forbidden finishes. On hardware, 

radio and electrical parts, refrig- 
shelves, wire goods, small 
da hundred similar appli- 
Luster-on Utility 

offers a shining, permanent brilli 

, 


ance at less than 1 


Sample parts sent to Chemical 
Corporation at Springfield, Mass 
will be processed and returned 
! »bligation. Sim 

y if finish de 

is Luster-on haki Drab or 


bright Di; 
(Advert 


l NGINEE RING 





MUELLER BRASS CO. 
600 series f/ a better 


bearing bronze 


ard-to-get tin 


If you uss gears, connecting rods or other parts of becring metal in your 
products, it will pay you to investigate Mueller Brass Co. “600” series, a 
forgeuble bronze that contains no critical tin. This bearing metal outperforms 





phosphor bronze and other bearing metals and will save you money in your 

Four typical parts forged 
from Mueller Grass Co. *600* 
series Bearing Bronze. 


applications. "600" series bearing metal can be forged into relatively com- 
plicated shapes and produces a forging of close-grained homogeneous struc- 
ture impossible to get in a casting. The forged shape is closer to finished 
size than a casting and requires less machining. “600” series alloys have a 
low coefficient of friction, a tensile strength 2/2 times greater than cast 
phosphor bronzes and a high resistance to corrosion. “600” has a 25 year 
record of outstanding performance on some of the toughest bearing appli- 
cations. There is a “600” series alloy with the properties to fit your bearing 
metal needs . . . write today for further facts. 


MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 
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Weighs Leds... 


and way less trouble 


This Well-Cast magnesium permanent mold wheel cast- 
ing—a |; lb. light weight—reduces the overall weight of the hand 
truck on which it’s used. Tough as an American in Korea, it’s 
also a push-over to machine. Same thing applies to our sand 
castings in either magnesium or aluminum, Want to lose some 


weight? 


Well-made wood and metal patterns e If you would like to get 
the Wellman magazine each month, drop us a note on your 


business letterhead. 


‘tue WELLMAN BRONZE & ALUMINUM CO. 


2519 EAST 93rd STREET* CLEVELAND 4, OHIO 


250 
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the parts that are oiled j i 
somewhat increased measure pro 
tection agamst corrosion In a few 
cases, the complicated internal parts 
of a mechanism can be oiled, and 
then the article can be dipped in the 
hot cis petrolatum type protective to 

€ an outer protective coating 
Because the article itself acts as a 
wrapping, the additional packaging 
that would normally be required to 
supplement this weaker kind of cor 
rosion preventive is not required. Ex 
eptions are small articles which can 
not casily be protected by the solid 
hlm type of corrosion preventive, and 
they are, therefore, dipped in oil and 
wr ipped in some sealing type of en 


provic 


velope so as to restrict the amount 
of moisture that can get through to 
rticles themselves 

The hot-dip strippable coating ts 
ipplicable wherever a high standard 
of protection is required and where 
advantage can be taken of its help 
against mechanical damage. So far 
there has been particular use for 
gauges and tools, which so often have 
their working surfaces facing out 
wards. Assemblies can be coated pro 
vided their recesses are not so large 
that the thick melt can penetrate in 
lipping and thus prevent the coating 
veing stripped easily 

Quite a number of articles are net 
idaptable to oil or grease films, par 
ticularly instruments. Reference has 
ilready been made to vapor-phase in 
hibitors. By wrapping the articles in 
impregnated paper, it is possible to 
protect many such instruments or 
mechanisms. Some care is necessary 
at this early stage of the development 
of this material because there are ques- 
tions to be answered, particularly in 
the case of some non-ferrous metals 
The alternative to the vapor-phase in 
hibitor is hermetic sealing with suit 
able wrappings, all joints being care 
fully made and a quantity of desiccant 
being contained within the package 
There is much complicated electrical 
and electronic gear which can be pro 
tected satisfactorily only in this way 

Where large components are in 
volved, much attention has been given 
to what is called “‘cocooning.” First 
a web-like frame-work is made by 
spraying threads over the article, thus 
bridging gaps, and providing a base 
for the impervious layer which pro 
vides the barrier to water vapor. As 
with the other types of packages, 
quantities of silica gel can be included 
within the cocoon covering 

It is of the utmost importance that 
the originator of the products should 
apply protection. It should not be 
left as something to be done at a 
later stage in the life of a component 
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Hitt 


Tailor-made to Keep Your 
Costs Down-Pertormance Up 


——— _ 


Factory-assembled to your specifications—save 
ou time and money, give you a better job 


a 


yr 


Vv For longer service lile — you design your machines with great cere 
and manufacture them to rigid tolerances 

But the job is not done until you invest the same care in selecting and 
specifying hose units. After all, the performance of your machines is de 
pendent upon them. 

That's why Anchor offers factory-assembled hose units. They are made 
to exact lengths in accordance with your drawings. And the couplings are 
factory-applied hy experts with specially designed machines to give you 
leakproof dependability and extra safety. They cost less in the long run — 
because they give better service, keep your cusi{omers satisfied. 

Shown here is a rayon two-braid hose-assembly designed for medium and 
low pressures. Made from specially selected synthetic rubber, it has excel 
lent flexibility. This same unit is alsc available in a single-wire braid hose. 

For high pressures Anchor Ductile-sleeve hose-couplings are your best choice. 

Take out performance insurance. Reduce assembly time and costs in your 
plant and in the field. Equip your machines with Anchor factory-assembled 
hose units. 


Clip coupon to company letter head 


—and mail TODAY! 


ANCHOR COUPLING CO. INC, D*Pt. PE-6 
Libertyville, Mlinois 


S Ee Oe Capenten, Go otity, and Do Gnoensawss saving fea- 
tures of Anchor Assembled Hose Units. Please send Dulletin No. 488. 


ANCHOR COUPLING CO. INC. 
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SEE HOW 
GAST 


explosion-proof 
ROTARY 


AIR MOTORS 


helped solve : 
this problem! 


PROBLEM: Specify a motor to drive 
liquid pump at variable speeds, for 
Bede Circulating Paint Heater. (A unit 
for faster, more uniform application of 
hot finish.) 

SOLUTION: A Gast Rotary Air Motor, 
running below 500 r.p.m., drives pump 
at 150 r.p.m. Uses less than 30 p.s.i. 
air pressure. 

RESULT: Power that’s economical, de- 
pendable, safe. With explosion-proof 
Gast Motor, entire unit was approved 
by Underwriters’ Laboratories. 

Your problem may be entirely dif- 
ferent — yet the unique advantages of 
Gast Rotaries may offer just what your 
product requires. In sizes from 1/20 to 
3 h.p., Gast Air Motors are amazingly 
compact and light in weight. And over- 
loads can’t burn them out! 

Write Gast, describing your original 
equipment application. We'll send full 
details. “Air may be your Answer!” 


Ge Application Ideas 
Booklet—showing 26 de- 
sign problems solved — 
sent upon request 


see our 
CATALOG 


sween s rue 
~ eee) micas 


Original Equipment Manufacturers for 
Over 25 Years 


CAST ay ROTA 


ro met KP 10 30 185 1O 28 emCHES 
GAST MANUFACTURING CORP. 139 Hinkley St, Benton Horber, Mich 
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Here’s A Problem 
To the Editor 


Perhaps you can help me with a 
problem which has been handed to 
me 

As shown in the figure, a certain 
piece of apparatus with which we are 
working has a vertical disk on which 
a roller exerts considerable push to 
ward the left at the top while a simi 
lar roller pushes with equal force to 
the right 180 deg from the upper 
roller, or at the lower part of the 
disk. As the disk rotates, rather 
rapidly, it is obvious that any given 
point on the rim of the disk is pushed 
first one way and then the opposite 
causing a flexing movement with the 
hub and shaft at the center 

This arrangement is almost iden 
tical to the disk drive which was ap 
plied to some early automobiles and 
still is found on some blue print ma 
chines and dryers, the only differenc: 
being that our job has two wheels rid 
ing on the disk 

Although a heavy disk is used, fail 
ire soon takes place near the hub 
Someone has suggested that a lami 
nated (three or four layer) disk be 
used instead of one piece of plate, on 
the theory that thin pieces of metal 
such as a metal tape measure, can be 
flexed many times whereas a thicker 
piece of the same material would 
break after a comparatively few cycles 
I believe this to be true, in certain in 
stances, but have not reconciled myself 
to such a thing as being the solution 
to our problem 

I have a vague remembrance of hav 
ing seen or studied a formula which 
would be applicable to such a problem 
as this, my memory se*ming to call 
up a_ relationship 
ability to flex as to the squares of the 
thickness (for a given width). The 
squared relationship applies inversely 
to the carrying capacity of a leaf 
spring, but T am unable to find in any 
of my books or reference files any 
data pertainine to the ability to flex 
(length of life) of a spring, which 
data I would be willing to accept as 
ipplicable to this particular problem 
Perhans it is only wishful thinking, 
but didn’t Propuctr ENGINEERING 
have an article right along this line, 
If so, and you can 


involving inverse 


some time ago?’ 


Panel Board Locks 


Padlocks 


Catches 


CORBIN standard 
or special 
locks and catches 


NOW, when you may be converting a 
part of your production to meet military 
as well as civilian needs, the training 
and experience of Corbin sales engi- 
neers can save you time and money. We 
shall be glad to work with you oa lock 
or hardware items suitable to all of your 
requirements. In most cases we can 
suggest an item already being produced 

-. in others, we'll cooperate in develop- 
ing special locking devices. 


BE SURE... with C k 


ORBIN ABINET LOCK DIVISION 
THE AMERICAN HARDWARE CORRORATION 
NEW BRITAIN CONNECTICUT 
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PLEXIGLAS 
Case History 


This transparent cover for an Air Force wrist 
compass could have been a headache to its molder. 
Specifiestions required optical clarity, outdoor 
durability, resistance to heat and impact, and 
molding to precision tolerances. The selection of 
PLexic.as V-100 for the job was a logical solution 


to this combination of problems. 


PLEXIGLAS acrylic plastic molding powders can 
solve your problems, too. Their excellent flow 
characteristics permit satisfactory molding over 


a wide range of temperatures and pressures. 


® A steadily increasing percentage of PLEXIGLAS production, 
now at record levels, is required for the defense mobiliz ition 
program. The supply available for civilian applications is limited. 
PLEXIGLAS is o trode-mork, Reg. U.S. Pet. Off. and in principal foreign 
countries 


Cenadian Distributor: —Crysta!l Gloss & Plastics, Ltd. 
54 Duke Street, Toronto, Ontorio, Coneda 


” 
From small parts to large sections, molders report 


good production rates. 


PLexicias V-100 is only one of the Rohm & Haas 
“V".) "VM", and “VS” formulations now going 
into defense applications. Headlight lenses for 
amphibious military vehicles, blackout lenses, 
transparent containers for medical supplies, bar- 
racks windows, aircraft radio antenna housings, 
are being molded of PLexicias Molding Powders 
We'll be glad to send you full details of these 
acrylic plastic powders. 


CHEMICALS FOR INDUSTRY 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreygn countries 





wor Nearly... 
NOT al most ...sur 


ABSOLUTELY 
UNIFORM 


Ce lray 


If you have ever found a variance 
in pencils stamped with the same 
degree, you will appreciate the 
meaning of MICROTOMIC uni- 
formity. Newly developed qual- 
ity controls make every MICRO- 
Tomic of the same degree 
marking identical. 


[je 


NEW DUSK GRAY... hundreds of 
draftsmen said it was the best 
color for a drawing pencil! 


NEW ‘BULL’S-EYE’ MARKING 
The degree is marked on 3 
sides—never out of sight! 


NEW PRINT CLARITY... Hi- 
Density lines that are 
exceptionally opaque to 
the actinic rays of high- 
speed ‘printers’...dead- 
white, fc ather-free, no- 
blur lines! 


FEATURES YOU 
HAVE WANTED! 


a4 


mans S-against-, } test 


Test 3 All-New Microtomics against 

3 of your present drawing pencils. Find 
out what brand is more uniform. Your 
Dealer has microromics. Order some 
—test them—today! 


NEW SMUDGE FREEDOM 
Fewer loose, smeary 
graphite particles in 

MICROTOMIC lines! 


TRADEMARKS REG. U.S. PAT. OFF. 


EBERHARD FABER 


25+ 


how 3 Pittsburgh 
Etush Solved au Qi/ 
Pressure Pooblem™ 


* An actual case history from the Allis- 
Chalmers Pittsburgh Works, manufac- 
turers of Transformer Radiators. 


At Allis-Chalmers, well-known manufacturer of industrial 
equipment, the problem was to secure a satisfactory oil pres- 
sure test on transformer radiators. The key to the problem 
was to find a brush narrow enough to clean between cooling 
fins and strong enough to remove slag and spall on welds which 
could conceal pinholes. Pittsburgh engineers recommended 
an 8” rotary wire brush. The brush proved more than satis- 


factory and the problem was solved! 


Let Pittsburgh Engineers Solve Your Brush Problems. 


Pittsburgh's complete line of brushes of every 

type, for every purpose, will provide a practical 

and economical solution of any brush problem 

you might have. Drop us a line on your com 

pany letterhead for a copy of our new booklet 

that shows, through actual case histories, how 

Pittsburgh can help cut your brushing operation costs 
Address: PirrspurGu Pirate Grass Company, Brush Div., 
Dept. W2, 3221 Frederick Ave., Baltimore 29, Md 


PITTSBURGH 
Ffwer BRUSHES 


BRUSHES * PAIN . LASS * CHEMICALS © PLAS « 


PITTSBURGH PLATE GLASS COMPANY 
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Our Readers Say continued 


give me dates, I have complete files 
for at least ten years back. Any infor- 
mation you can provide will be greatly 
appreciated L. H. A 
Butler, Pa 
Ed—Urfortunately, we cannot recall 
any past articles which might have 
discussed this type of problem. If you 
could supply us with more specific in- 
formation about this problem, we may 
be able to suggest how these failures 
might be eliminated. Can you describe 
the nature and magnitude of the 
loads? At what speed is this disk rotat 
ing? What is the size of the disks and 
are there any space limitations? What 
materials are you using and how long 
is it before failures occur? In_ the 
meantime, we felt that our readers 
might have some ideas on this prob 
lem. Well designers, what would yo 
do in this case? 


There Ain’t No Such Outfit 


To the Editor 
Thank you very much for the tear 
sheets on your April editorial. I think 
the thoughts expressed therein are par 
ticularly timely now when there is an 
urgent need for engineers in govern 
ment work—and not a little indication 
that the new crop of engineering 
school graduates would prefer the 
hig’ ¢ wages paid by industry 
I also want to enter a plea for better 
printed identification of the various 
military organizations. Undoubtedly, 
most of your readers will know that 
“Bureau of Aeronautics’ and ‘Ord 
nance Department” refer to Navy and 
Army respectively, but there are some, 
unfamiliar with internal affairs of the 
services, who might benefit by such 
titles connected to those old and hon 
orable words, Navy and Army. As for 
that third group mentioned in your 
editorial—I'm afraid this will be only 
the first letter pointing out that ever 
since 1947, when the Air Force was 
made the third military service, there 
hasn't been any Army Air Corps 
ARNOLD §S. Lor 
Department of Defense 


Broadens the Scope of 
Oil Mist Lubrication 


To the Editor: 

We were very much surprised to 
read in the May number in the article 
by R. J. S. Pigott the statement that, 
“Oil-mist lubrication is good, if con- 
fined to high speed bearings.” From 
our experience with oil-mist lubrica 
tion we find it to be a superior type for 
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R-B-M INDUSTRIAL 


CONTACTORS 77 y// 


f, 


Underwriters’ Approved 
600 Volts AC 


SIZE 
Non-Reversing 
2 to 4 Pole 2-3/4" w. x 3-5/8" h. x 3-5/16" d. 
5 to 8 Pele 5-9/16" w. x 3-5/8” h. x 3-5/16" d. 
Reversin 
2 to 4 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16" d. 
Note: 10 and 15 ampere contactors have same mounting and over- 
all dimensions. 
ACCESSIBILITY 
To replace contacts, it is not necessary to disassemble the complete 
contactor. Just remove the parts comprising the stationary and 
movable contacts. Contacts can be replaced without disturbing 
wiring. To change coil, remove magnet frame and coil assembly 
only. (See illustration below.) : 
FLEXIBILITY 
Using a screw driver only, you can easily change any pole from 
normally open to normally closed. No special parts required. 10 
and 15 ampere parts are interchangeable, 
RELIABILITY 
Laboratory tests involving nillions of operations, plus field serv- 
ice of thousands of R-B-M contactors on door operators, radio 
transmitters, packaging and weighing machinery, hoists, machine 
tools and many other industrial appli- 
cations offer proof of bpendll 
trouble-free performance. 
ADVANCED DESIGN 
Melamine Insulation. Molded coil 
housing. Ilsco solderless connectors. 
50/60 cycle magnet coils. Palladium 
silver contacts. Stainless steel self-con- 
tained contact springs. 


le, 


Where space is a factor, and accessibility a 

must—use R-B-M industrial contactors. Initial 

low cost plus dependable performance will 

save you money. Write for Bulletin 600 and 

price list on your company letterhead. 
Address Dept. C-6 


R-B-M DIVISION 
ESSEX WIRE corp. 


Logansport, Indiana 


AND MAGNET! ELEGTRI 


FOR AUTOMOTIVE INDUSTRIA® COMMUNICATION AND ELE 














Readers Say 


Let Strom Help You 


Not only in precision ball bearings, but metal balls for over 25 years for all 
in countless other places, Strom has industry and can be a big help to you 
found that the right ball will do the in selecting the right ball for any of 
job better. Maybe your problem can your requirements. In size and spher- 
be solved with the f the proper ical accuracy, perfection of surface 
ball. Why not take it vith Strom uniformity and dependable physical 


Strom has been making precision quality, there’s not a better ball mad 


STEEL BALL CO. sneedianiion 


1850 So. $4th Ave.,Cicero 50,lllinois. | wives, which will 
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ONLY 97 Ibs. PS sanmageln 


FOR THE COMMANDING OI 


FICER V. P. Muri 


We are 
rmission to 


nks for th 


Out Like a Light 
kd 


e Aryonne itor 
STEP UP PERFORMANCE of your engine OPPOSED DESIGN: Lighter weight, v.bic Ch \ N al I 
driven equipment with this rugged, light less performance 5 inter¢ d in obtaining It 
weight prime mover. The Onan 10 HP Two OVER-SIZE BEARINGS: Extra-large bearing 

Cylinder 4-Cycle CK engine is inherently Grea assures longer life 

smooth-running delivers vibration - free PRESSURE LUBRICATION: Positive oi! su na 

power at all speeds. Alternate-firing, air ply to al! bearings _ 

cooled. Built for long. heavy-duty service SHORT, RIGID CRANKSHAFT: Fully count GINEERIN¢ 

+ « « with oversize bearings and rugged weighted sm lifted Hel al Sprir 
construction ‘hroughout. Unusually com AXIAL FLOW COOLING SAN: Forces air ov ' 1 : 
pact, to simplify installation cond around cylinders for maximum efficiency y Carl Th iy 1 and H 


Prop ENGINEERING, 
Write for Specifications apex orgy 


| pages 156-140 


D. W. ONAN & SONS INC, 2 iso 


We are wrt 
. prints of the above 


6799 UNIVERSITY AVE. MINNEAPOLIS 14, MINN. the folding chart 
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your output! 


RIVETT 1500 P.S.Il. HYDRAULIC 
2:1 CYLINDERS have a piston rod 
about twice as large as standard cylin- 
der rod size. The larger rod reduces oil 
displacement, permitting it to retract 
at twice the speed that it extends. This 
speed-up shortens cycle time, allowing 
the rod to extend again quickly, there- 
by accomplishing more work! 


This faster speed is gained with a saving in size 
of motor and pump which would otherwise be re- 


- : TYPICAL HI-LO CiRCcuIT 
quired. 2:1 cylinders may also be employ ed to gain 


: FOR HYDRAULIC PRESSES 
identical retracting and extending speeds, as well 


as to support larger loads where straight linear 


motion is used 


Available in 6 standard mountings: Foot, Trun- 
nion, Center Line, Blind End Flange, Rod End 
Flange, and Clevis; in 10 bore diameters; in any 


stroke up to 96”; and with cushioning. 


Remember—Rivett Hydraulic Cylinders have 
Keeper ring design, permitting the cylinder to be 
rotated to convenient pipe connection. 


scribing all types and siz RIVETT LATHE & GRINDER Inc, 


= iraulic linder 1 
Rivett Hydraulic Cylind DEPT. PEG «+ BRIGHTON 345, BOSTON, MASS. 


WHEN YOU APPLY HYDRAULIC 


flav, RIVET 


AiR AND HYDRAULIC VALVES AND CYLINDERS, HYDRAULIC POWER UNITS 
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UM OEEOSES 


REDUCE FINISHING TIME— 


GIVE MINIMUM 
TOLERANCE LIMITS! 


Shown above are three 

presses ranging from 250 to 600 for. 

capacities, another important part of Unitcast’s 
facilities that add quality to the product. 


e Do your castings assemble freely and within 
tolerance limits? 


e Do your castings fit machining fixtures prop- 
erly, consistently? 


Are your finish allowances held to a minimum? 


INTERCHANGEABILITY has long been recognized as the 
forerunner of mass production. Unitcast daily production is 
held to the specified dimensional tolerances, assuring you 
this very important advantage. 


UNITCAST ENGINEERS CONTINUE TO BE AT YOUR SERVICE 


UNITCAST TF 


QUALITY STEEL CASTINGS 


* 





Give us a chance to offer a “cast 
steel” answer for your rts problem. Our sug- 
gestions while your procuct is in the design stage 
will pay continuous dividends. Write or call to- 
day. Unitcast Corporation, Steel Casting Division, 
Toledo 9. Ohio. In Canada: Canadian-Unitcast 
Steel. Ltd., Sherbrooke, Quebec 








UNITCASTINGS ARE FOUNDRY ENGINEERED 


258 





Our Readers Say continued 


purchase. If reprints are not available. 
we should like to know how much it 
would cost to have 100 reprints of the 
irticle and the chart on, 2 and also 
how much time would be required for 
delivery —Epwarp F. SMITH 
Argonne National Laboratory 


Ed—Your letter of April 12 request 
ing quotations on 100 copies of the 
article by Carl Thumim “Simplified 
Helical Spring Design” creates a little 
embarrassment in our ranks. 

Since this article was done by our 
regular printer and since we wer« 
limited the quantity of charts that 
were printed, we found ourselves with 
very few extra copies of the articl 
on hand. Actually, we started out with 
well over 800 but several hundred of 
these were gobbled up by ITE Circuit 
Breaker Company 

To reprint the article for you, even 
n such small quantities as 100 copies 
would cost you a small fortune. May 
I suggest the following: That you 
contact Mr. Thumim at ITE Circuit 
Breaker and request from them a lim 
ited number of copies. They have | 
believe something like 600 or 700 
omplete reprints and perhaps if you 
would scale down your demands, they 
would be willing to supply you 


Reinforced Plastics Aid 
No Matched Molding Data 


To the Editor 

We have just finished reading Mr 
Francis’ article on reinforced plastics 
in your February 1951 issue. We 
believe his article is quite complete 
We do not believe that he spent as 
much time on the subject of molding 
in matched metal dies as he should 
have. Most other methods of molding 
he described are generally for low pro- 
duction specialized items. The high 
production low cost items such as we 
make are made in matched metal tele 
scoping dies 

We note that you say that reprints 
of this article are available. We be 
lieve it would be a good article to 
have our general employees read, as it 
might help orient them in the field 
Will you send us a quotation on 100 
of these reprints R. S. MORRISON 

Molded Resin Fiber ¢ 


Ed—In lots under 100, this insert sells 
for 25c per copy and in lots of 100 
or more for 23¢ per copy. For your 
purposes, therefore, the price would 
he $23.00. 

You picked out in your letter onc 
of the weak points in the article, 
namely, the lack of detail on molding 
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Sizes uP 
10 ¥e" 0.0, 


Bundyweld Tubing, double- 
walled from a single strip. Ex- 
clusive, patented cael oles 
affords smoother joint, absence 
ot bead, less chance for any 
leakage. 
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troubles got yout goat? 


If you're butting up against costly rejects, 
time taking INSpections, poor performance 
in your tubing unit, you ought to get the 
facts on Bundyweld 

This multiple-wall type of Bundy® tub- 
ing is double-rolled from a single strip, 
unmatched by any other tubing 


It's amazingly rugged, easy to form and 


fabricate. It conducts heat faster, and with- 
stands gruelling vibration in lines and coils 


that have to take a shaking 


Right now, defense and essential produc 
tion rate top call on Bundyweld, thougl 
we're doing everything possible to service 
all Bundy customers. Why not 


inquire 
regarding your needs? 


Bundy Tubing Company 


DETROIT 14, 


MICHIGAN 


World's largest producer of small-diameter tubing 
AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 





D Our Readers Say continued 
al J of matched metal dies. In any article, 
when treating a subject such as _ 

™( leave out a great dea 

outstanding < of oe theeeebag 1 his oid certainly 

“ ) and to get it into 

features ee jw ft ue eel cacbiia ae simply 

‘ drastica Perhaps the 
assure unexcelled Sretuas te tote Oh WMAeE, we 
performance from can include more information on this 


particular aspect 


EAL AS ait Where Can I Get It? 


BALL BEARING UNITS 








Calcium for Battery Grids 


To the Editor 


@ Pemanenriy SEALED! I was very interested to see under 
Felt-lined steel flinger your “Highlights” section of volume 
rotating in labyrinth >» No. 3, March 1951, reterence un- 
prevents entry of dirt der “Components” to the use of cal 
and retains proper . 


, ium as a hardening agent in storage 
amount of lubricant. 


battery grids. This reference was at 
the top of page 7 
SELP-AUSHING! I am wondering if you have any 
Bearing unit, with seals 
independent of housing, } 
can align itself in any this matter that you could send us 
direction without seal We manufacture storage batteries at 
distortion. ye of our Works and we are very 
nterested in the general subject of dry 
PRE-LUBRICATED! toring of batteries ]. V. DANIEI 
Bearing chamber is filled mpton Parkin Limited 
with proper amount of lon 
lubricant before ship- ; 
ment from Seal- 1-Further information regarding 
Master factory. the item Shelf Life 


further information in connection with 


mentioned in the 
March Highlights section may be ob 
tained from Hugh Thomas, Bell Lab 
oratories, Murray Hill, New Jersey 


Abrasion Resistant Paint 
SEALMASTER Ball cea tata rasion esistan ain 


Bearing Units are de- Patented locking pin l 


‘ 4 : a ” ‘ and dimple prevent ro- We 
signed and constructed to give maximum selies i anmen-anets te 


service at lowest cost. An «<clusive combi- a anne may have, or can have directed to me, 
ousing wear... per- 


nation of design features assure smooth- mits shaft alignment and relati to the solution of this prob 
— wien ‘ ——e ’ “ positions unit for re-lu- lem 

running, dependable operation. Machine eae We 

designers specify SEALMASTERS to insure drapery traverse. The traverse is 

customer satisfaction and product integrity. Request Catalog 845... It made through 3 in. carbon steel welded 

Write for a copy of Catalog 845 for your  s#v¢s dimensions and load tubing, a wishbone carrier travels on 


ratings for pillow blocks, this tubing by means of two plasti 


files... it gives the complete SEALMASTER flange units, take-up units, | 


cartridge units and flange- , . 
story. cartridge units. seeking a bronze finish, or something 


acceptable to the decorating trade 
which would resist the abrasion caused 
by the plastic balls riding on the re 


BLARING / OIViISION | 
ibsng 


y, 
Ss E P E 4 A ) late we have used a zin 
T HENW-4aDAMSON | : 
f base and vinyl paint. This 
@ *:0Gtwar #vEnvuE aveoea heinons \ merc co 108 ANGELES, CALE © BHtLEvnKE om ! : 7 L 
Steet ee ; itirely satisfactory because of 
a. 2. ‘ latives 4 ( Dealers brasion qualities and, also 
a , rather an expensive procedure 
All | vincipal (Cities 4 F : Al f ther 5 ay uilal le 1 finish that re 





e@ £Ldilior 


have a problem in finishing and 


I would appreciate any information you 


have manufacturers of a cord 


alls inserted in the carrier. We are 
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- SEND FOR THIS CATALOG 


IT MAY HELP YOU IN YOUR PRESENT OR 
FUTURE PRODUCTION PROBLEMS 


The wide scope of fabrication-by-welding of components and 
finished parts produced by American Welding is covered in 
this catalog. We have the “know-how” and the “know-why” 
because we've been at it for over thirty years. Let us send you 
a copy — it may lead to definite savings in your present and 
future products. 


Pictorially illustrates American Welding’s research, engineer- 
ing, and production facilities available to manufacturers whose 


products lend themselves to any welding procedure. 


AMERICAN WELDING & 


enna 
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Intensive specialized research in Acushnet lat »-ratories 
enables us to develop and furnish stocks of unusual prop- 
erties and characteristics which make possible the use of 
rubber in applications where it has not been considered 
previously. 

Supplementing the skill of our compounders are 
Acushnet's extensive quality controlled production facili- 
ties that assure precision molding of natural and synthetic 
rubber parts to the most exacting specifications. All 

Acushnet products are made 
on order, none are stocked. 


Send for Rubber Handbook 
PROCESS COMPANY on your company letterhead 


New Bedford, Mass., U. S.A. 


Address all communications to 768 Belleville Ave., New Bedford, Mass. 


ae) 
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Our Readers Say continued 


quires one degreasing process plus a 
spray process, and which would be ac 
ceptable in color and abrasion resist 
ance, we would find that an answer to 
our problem. 

We will appreciate any information 
or reference you may give us along 
these lines B. N. CANTOR 

Bradley Cordless Traverse Co 


Ed—Obviously, you are looking for 
an organic finish for your carbon steel 
welded tubing or at least something 
that can be brushed or sprayed on. | 
judge from your letter that you do 
not have the equipment for plating 
and that such a process would be im 
practical for you 

My suggestion would be that you 
contact one of the leading paint manu 
facturers in this area or drop a line to 
Mr. Louis Fisher, Director of Publix 
Relations at the National Paint, Var 
nish and Lacquer Association, Inc 
1500 Rhode Island Avenue, Washing 
ton 5, D. € 


Gas Turbine Generator Sets 
7 the Edit 

We are interested in a direct gas 
1000 HP turbine generator set and 
understand the Bovarie Co., Switzer 
land and Allis-Chalmers are produc 
ing successful machines 

Please advise if you can help us it 
regard to this G. Bopi 

Bode Industrial Filter ¢ 


Ed—You are correct in your state 
ment that the Brown-Bovarie Com 
pany in Switzerland and the Allis 
Chalmers Manufacturing Company in 
Milwaukee are making gas turbine 
generator sets. My understanding i: 
that these are available in different 
capacities. 

The General Electric Company also 
has been active in this field as has 
the Westinghouse Electric Corpora 
tion. If you are interested in further 
details, I would suggest that you 
write directly to the following people 
at these companies 


Mr. J. S. Smith 

General Electric Co 
Apparatus Div 
Schenectady 5, New York 


Mr. C. W. Kalbfus 
Elliott Company 
Jeannette, Pa 


Mr. Jerry Quinn 
Allis-Chalmers Mfg. Co 
Milwaukee, Wis 


Mr. Campbell 

Chief Engineer 

Steam Turbine Division 
Westinghouse Electric ( or 
So. Philade phia, Pa. 
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NEW BOOKS 





The Selection and Hardening 
Of Tool Steels 


L. H. SEABRIGHT, Research Engineer, 
Vulcan Stamping and Manufacturing 
( 265 pages, 6x 9 in. Published by 
McGraw-Hill Book ¢ 330 West 
j2nd St., New York 18, N. ¥ $5 

This book is a systematic guide to 


the selection of tool steels, giving 960 
analyses of steels arranged in terms of 
their toughness and wear resistance 
Classifying all standard tool steels pro 
duced by companies in the United 
States and Canada into logical groups 
based on their properties and perform 
ance, it gives those concerned with the 
performance of tool steels a quick, easy 
method for finding the steel that is 
practically tailor-made for their jol 
requirements 

Emphasizing the relationship be 
tween steels as they are actually used 
in industry, this book classifies tool 
steels, first, into 12 main groups, then 
into 40 subgroups or “types” in which 
the group members are interrelated in 
terms of their properties and average 
hardening and tempering speeds 

An introductory section in each 
group not only permits singling out 
the steel with the properties needed 
but also getting a general line on all 
the steels in the group. For each of 
the subgroups, the book presents com 
plete data on heat-treating and temper 
ing, as well as a technical discussion 
of the effect minor variations in com 
position have on the properties of the 
steel concerned. Included is informa 
tion on such heat-treating develop 
ments as martempering and salt-bath 
quenching 


ASTM Standards on Copper 
And Copper Alloys 


Sponsored by ASTM Cor 
n copper and copper alloys, cast and 


wrought. 542 pages, 6 x 93 in. Pub- 
lished by American Society for Test 
ing Materials, 1916 Race St., Philadel 
phia 4, Pa. $4.35 heavy paper cover 
$5.00 cloth cover 

This edition brings together the 108 
ASTM Standards pertaining to copper 
and copper-base alloy products. These 
standards represent the most up-to-date 
thoughts and practices and are recom 
mended for industry usage because of 
substantial agreement of the various 
groups represented on ASTM technical 
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Simplify 
Attachment 


with 


MIDLAND 
WELDING 
NUTS 


@ Whenever there are “blind 

spots” in the assembly of 

metal parts, as shown here, 
Midland Welding Nuts are especially 
useful. Bolts caa be turned into Midland 
Nats, without needing any device to hold 
the nuts from turning. Their use helps 
to speed production. 


Investigate! Midland Welding Nuts may 
be the answer to some of your assembly 
problems. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue «+ Detroit 11, Mich. 
Export Department: 38 Pearl St., New York, N. Y. 





World's Largest Manufacturer of 
AUTOMOBILE and TRUCK FRAMES 


Air and Vacuum Alt end 
POWER BRAKES Electro-Pneumatic 
DOOR CONTROLS 














New Books continued 


ommittees. Included is a section with 
20 specifications on copper, copper 
alloys, and copper-covered steel wire, 
rods, bars, and stranded conductors for 
electrical purposes; and following this 
is a group of 13 specifications covering 
various non-ferrous metals such as slab 
zinc, nickel, silicon copper, lead, and 
others 

Also included in the compilation are 
test methods covering expansion, r¢ 
sistivity, tension, micrographs, hard 
ness, sampling, and grain size evalua 
tions. There are two recommended 
practices: Preparing tension test speci 
mens for copper-base alloys for sand 
castings; and designating significant 
places in specified limiting values 


ASTM Standards on 
Petroleum Products and 
Lubricants 


Prepared by A.S.T.M. Committee D-2 
petroleum products and lubricant with a 
Published | 


pe ’ ‘. : cle : j 1, ting M aterial ; | MONEY -BACK 
1916 Race § iladelphia 3, Pa 
Heavy paper cover, $5.50; cloth cover, | GUARANTEE OF 


$6.15 


The Dumont Telecruiser, a mobile TV station, This compilation brings together in LONGER SERVICE 


features Grant Electronic Slides as a compo compact form, most of the A.S.T.M 
nent part. Picture shows synchronizing gener- 

ator and supply units which are mounted on standards, test methods, and spe ¥ 

Grant Slides. These units slide out for simpli- ations widely used in this field. Tests a 





fied servicing f \ \ : fuel est 

x ating < igine S are 

GRANT SLIDES ENABLE OPERATING PARTS ie nth b Geen. (( PROMET jp 
fc 3 ius 4 » & ALIA i 

aa os eee vow See This edition gives in their latest tt’ 


form 125 A.S.T.M. standards, includ 
ing 112 test methods; 8 specifications 


3 lists of definitions relating to pe 
troleum, specific gravity, and rheologi : BEARINGS 
cal properties of matter; 2 tentative - BUSHINGS 
recommended practices for the pur WEARING PARTS 


pu 
hil or rough cast 
chase of uninhibited mineral oil for Machined or roug 


ise in transformers and in oil circuit 


| ; . American Crucible meth- 
breakers, and for designating signifi 


ods, experience, know- 
cant places in spe ified limiting values how, and equipment result 
Widely used standards in this com in highest quality and at- 
pilation cover the following broad clas tractive savings to you 
ding manufacturers of Electronic sifications of petroleum products Write for literature or 
eading 
equipment as well as many government Crude petroleum, motor and aviation send blueprints, condi- 
agencies have specified and successfully tions of operation, etc., for 
used GRANT SLIDES for many years. quotations and recommen- 
i : - dations as to alloys 
Outstanding Features: ioe Sciiaae Geille Cnennae aiok Die 


Continuous ball bearing action iting oils, lubricating oils, turbine THE 
Accurately fitted -—no chassis rattle © .», electrical insulating oils, plant AMERICAN CRUCIBLE 


Pivoting and locking devices spray oils, petroleum sulfonates, 
For loads from 25 to 2000 Ibs greases, petrolatums and paraffine ; PR 0 DUCTS CO. 


ls, light hydrocarbons, tractor and 


diesel fuels, hydrocarbon liquids, dis 


fue 








oe 1317 OBERLIN AVE. 


New material includes tentative LORAIN, OHIO, U.S.A 
Write Electronics Engineering Division for test methods for Askarels; boiling 


Compete ‘Coteteges point range of polymerization-grad« 
R NT PULLEY & H’DW'E C0 butadiene; carbonyl content of buta 
G A . . diene: factors and tables for volume 
31-89 WHITESTONE PARKWAY orrection .and specific gravity conver 
sion of liquefied petroleum gases 

FLUSHING, L. 1, N. ¥. ion sf Seehed petsetons. 


phosphorus tn lubricating oils ricat 


Time and manpower savings 


Representatives in all Major Cities ing oil additives, and their concen 
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hen it comes to making tubular assemblies, there's 
no simpler, faster, more economical way than braz- 
ing with EASY-FLO. For this amazingly free-flow- 
ing, fast-penetrating, low-temperature silver brazing 
alloy just naturally makes joints stronger than the 
metals joined. And as for fast production, you can 
get it as easy as ABC with EASY-FLO. All you have 
to do is—use a fast heating method and work out a 
simple set-up that speeds handling. The Castelli 
Toy Tractor frame job shown is a typical example. 


THEY BRAZE 116 FRAMES AN HOUR 
THIS EASY WAY 


Frames are made of 3 pieces of heavy gauge steel 
tubing and a bracket, all joined with EASY-FLO. 
Pieces are assembled in a holding fixture (see 
left) with a half-ring of 1/16” alloy wire pre- 
Photos and data . placed inside each end of the long tube, and a 
courtesy of , piece of 1/16” wire along each side of the tube 
F. C. CASTELLI CO. ‘ ‘ —" . 
Philadelphia, Po. at the bracket. All joints are brazed simultane- 
ously in 45 seconds. There are two brazing tables. 
One operator does all parts cleaning, fluxing and 
inserting of alloy. At each table, one assembles 
and loads and one supervises the brazing under 
the fixed gas-air burners. With just ordinary un- 
GET THE WHOLE STORY IN BULLETIN 20 skilled labor a production of 116 frames is readily 


maintained. 
This bulletin makes clear why strength, speed 


and economy are inherent in EASY-FLO braz- 
ing. It also, is packed with information on 
joint design and fast heating and production 
methods. The many pictures too, are full of 
useful ideas. Write for a copy today. 





ee ee ~ ee seo - 


HANDY & HARMAN. 


82 FULTON STREET - NEW YORK 38, N. Y. 
Bridgeport, Conn. * Chicago, Il. * Les Angeles, Col. * Providence, R.1. * Toronte, Coneda 
Agents in Principal Cities 
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SCREWS 
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SPECIAL 
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EMBLY 


WILL KEEP 
LINES AT PEAK C 


Whatever you manufacture or as- 
semble, you can speed production and 
improve your product by using Pheoll 
screws, bolts and nuts. These indus- 
trial fasteners drive easy and straight, 
and will! not bind because threads are 
accurately rolled or machined. Pre 
cision-made screw and bolt heads, slots 
and head recesses prevent wrench and 
iriver slippage. Count, too, the added 
bonus you receive by using fasteners 
that improve product appearance. 

An interesting story on standard 
and special industrial fasteners and 
their profitable applications to your 
needs may be obtained from experi- 
enced Pheoll engineers. Ask these 
men to recommend screws, bolts and 
nuts that will increase your overall 
profits on assembly line work. 


ad 


SCREWS © BOLTS NUTS 


New Books 


ie mntinued 


trates ; apparent viscosity of lubricating 
greases; acidity of residue from distil- 
lation of gasoline and petroleum sol 
vents; water tolerance of aircraft fueis; 
analysis of 60 octane number iso 
tane normal heptane A.S.T.M. knock 
test reference fuel blends by infrared 
spectrophotometry; 1,4-butadiene in 
C, hydrocarbon mixtures by ultra 
violet spectrophotometry; heptane 
number, kauri-butanol value, and ni 
tro-cellulose diluting power of hydro 
carbon solvents 


Survey of Modern Electronics 


PauL G. ANDRES, Associate Profe 
of Electrical * arnaig g, = n 
stitute of Technol »2 
6x9 in. Published 3 Jobn W ul 
Sons, Inc., 440 Fourth Ave., N. Y 
N.Y. $5.75 

This book is intended to be a text 
book for a short course in electronics. 
It is based on lecture and classroom 
notes from a condensed one-semester 
and a detailed two-semester course 
given to mechanical, chemical, and in 
dustrial engineering students to fa 
miliarize them with the basic principles 
of construction, oper. :ion, and appli 
cation of electron tubes. It demon 
strates the vital importance of elec 
tronics in nearly all branches of science 
and engineering. 

It is assumed that the student has a 
knowledge of elementary electrical en- 
gineering. However, students who have 
completed courses in physics, d-c fun- 
damentals and a-c fundamentals 
should have little difficuity with 
the subject. In making a repre- 
sentative survey of 


rather than on a 
mathematical, treatment 
on the time available for the course 
and on the previous training of the 
students, the more elementary mate- 
rial, or the more elaborate electron 
tube applications, may be omitted or 
irtailed without loss of continuity 

The required clectrical engineering 
fundamentals are reviewed in many 
ises before discussing the electronic 
devices and circuits on which they are 
based. This approach fixes these prin 
ciples more firmly in the student's 


mind so that they will be of practical | 


aid to him in the future. The descrip- 


tion of nearly every tube is followed | 


immediately by one or more practical 
applications. Many of these give de 
tailed numerical data; they help the 
student to obtain more definite con 
cents of the equipment 


Specific applications are selected to 


arouse and maintain reader interest 
and indicate some of the capabilities 





electronics the | 
emphasis, of necessity, has been placed | 
| on a descriptive, 
Depending | 








DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LiQuiDSs 

APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 





GRAPHITE METALLIZING 
CORPORATION 


1012 NEPPERHAN AVENUE, YONKERS-3. NEW YORK 
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NEOPRENE BUSHED 
FLEXIBLE COUPLINGS 
FOR EXACTING NEEDS 


Processing Plants 
Reduce Down-Time 


Availability of Neoprene 


Bushings on Ajax Flexible 
Couplings is an aid to men 
in chemical, petroleum and : ‘ 
other processing industries. § 
The use of Neoprene Bush- 
ings combines the advantages 


of Ajax resilient, yet positive 
drive with the chemical re- 
sisting characteristics of Nec- 
prene. 





Design engineers have 


learned to automatically 
think of Ajax Couplings as 4 
the standard. Their 30-year 
performance record is proof 
of their ability to safeguard \ ' 
‘ \ ’ 


bearings, gears, armatures, 
impellers and other costly 
working parts. 
Ajax engineers, both in the 
factory and in the field, wel- WwW . . 
come the opportunity to work o rk in g H an I -In- H an d With 
hand-in-hand with the men a : " 
responsible for design and in- Vint -lalae! s Leading Manufacturers 
stallation of direct-connected : 
machines. Ajax Flexible 


Couplings are available in and Users of Direct-Connected 


standard, bolt-on, brake 
drum and other types to fit H 
most applications. Write for Machines for Thirty Yea PSees 


Bulletin 48. 


WESTFIELD, NEW YORK 
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LEADING MANUFACTURERS BUILD IN THE BIJUR SYSTEM 





Ras at ng ‘- 





y 


ee 








boosts production and cuts maintenance 


Designing an automatic lubricat- 
ing system into a machine doubles 


your prospects for user satisfaction. 


First, maintenance time. is con- 
verted into more time for produc- 
tion. A Bijur-lubricated machine 
oils itself during operation, doing 
away with wasteful down-time for 
lubrication. 


Next, maintenance costs are cut as 


LUBRICATIN: 


ROCHELLE PARK, 


effective bearing life is lengthened. 
The Bijur system provides positive 
Meter-Unit control of oil flow at the 
bearings, considerably reducing 


bearing wear. 


When you design that new ma- 
chine, call on the Bijur 

engineer. Meanwhile, for 

further information 

write for “The Travels of 

Modern Lubrication.” 


The correct 
oil film 

S to each 
individual 


beoring 


NEW JERSEY 





New Books continued 
Numerous halftones are 


to give the student a general 


of electronics 


id 1 of the physical size, shape, and 
iZal ot equipment 
final chapters review salient appli 
instrumenta 


util on electron 
The 
itions of electronics in 
»mmunication, control, and heat 
They offer practice in the reading 
diagrams 

Frequently circuits are encountered 
that show interconnection of tube elec 
for example, a triode may be 
onnected and used as a diode. Tubes 
ire sometimes connected in this fashion 
n order to obtain desirable character 
The 


1 with 


juainted 


tion 
ing 


ot ircult 


trodes 


stics should be ac 
General 
x, and specif 
located at the 
included to 

additional 
in op 


for 


student 

this practice 
references in the appendi 
ferences and problems 
1d ot 


each chapter, are 


wid opportunity for 
book should afford 
the 
engineers and technical men who 
with equipment 
} 


ay The 


portunity, outside lassroom, 
ome 
ontact electroni 
with the 


t 


acquaint themselves Si 


nles af the subje 


Industrial and Safety Problems 
Of Nuclear Technology 


Morris H. SHAMOS and SIDNEY G 
Rors, Edit & pages, 64x 8 


Ea d St., New York N.Y 


itgrowth of a conference 

York University in January 
Industrial and Safety Prol 
Nucle th 


ar Te hnology, this 
all the 


re sented at 


An o 
at New 
on 

boo! 
that 


lectures but one 


| this forum. It is 
hope of the editors that this vol 
contribute to a better under 
g of potential of n 
hnology and to further efforts 
it serve humanity's need 


will 
| the vast 
» make 
The subject matter of this book is 
erned with the multifold applica 
of atomic 


industry 


energy to 


lture, technology, and medicine 


Part I is devoted to d 
of the organization and operation of 
the United States Atomic Ene 
Two lectures in this 
the United 

Atomic Energy Commission 


il general tails 
rgy Com 
mission part, 
States 
and “Pa 
and Inventions Under Contracts 

Atom 
are of special interest to engineers 

In Parts II and III, the fundamen 


tals of nuclear physic 
+} 


Contracts with 


tents 


of the Energy Commission”, 


s, nuclear appara 


1e radiochemical laboratory, and 


strial applications of radioactive 


isotopes are discussed with emphasis 


, 
ractical aspects of the prol 


Questions of health hazards, safety 


and insurance associated with the use 
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I; pays to use your 
custom molder’ss know-how 


say makers of new portable 35mm. slide viewer 


No. V2 @ in a Series on Plastics Skill at Work... semiiaien 


MOLDER USED ADAPTABILITY of Durez 
skillfully. Base is plunger molded low- 
pressure compound, which flows easily 
in the mold and provides high dimen- 
sional stability. One general-purpose 
material is used in 3 other pieces; the 
housings for the lens and condenser are 
plunger molded, and the cover is com- 
pression molded 


STRAIGHT OPEN AND SHUT dics with 
no cam actions or inserts are used, de- 
spite intricate shapes. Slots underneath 
transverse walls are obtained by locking 
out within the cavity itself, or by mold 
ing trom 2 sides with a side lockout 


Our monthly ''Durez Plastics News’’ will 
keep you informed of indusiry uses of 
Durez. Write n office letterbead, to 
Durez Plastics & Chemicals, Inc., 2006 
Walk Road, North Tonawanda, N. Y. 


CUSTOMER 

FR « N 
MOLDER 
M zg 
Hook. ¢ 


MATERIAL 


Taking a new approach to the possi- 
bilities inherent in 35mm. color slide 
viewing, Doth as a hobby and a mere 
chandising aid, The FR Corporation is 
now marketung a compact inc xpensive 
unit that utilizes the versatile proper- 
ties of Durez phenoli plastics 
Named the Port-a-View, the new 
unit weighs a scant 4 Ibs its largest 
parts are Durez. It y carried in 
tl Val na shouk S The 
nches 
sn all 
Auto- 


les 


Storaye ) sli 


yection »casy as SHhOW- 


nsulation, 

ind €asy irez materials 
all lend ther \ ! equirements 
ot FR and lesigners. 
Almost n nishing 1s rec for 
Durez has ; ult-u ‘ finish, 
Strous and lasting 

When it omes t{& ising or consider,- 
ing the se of plastics, your usto! 
molder may save you much money and 
ume. It is wise to call on him before 
your plans become “‘set He knows 
tne Dure z materials espec ially well, can 
hely you get the most fre 

lesign and engineering. Our 
years Of specialized experience in 

| 


Designed by veloping phenol materials can always 


Lippincott & Marguites be utilized through our staff of com 


perent held rechnicians 


A MOLDING COMPOUNDS 
_— INDUSTRIAL RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 








Cleveland has specialized for 35 years 


in making a few items well— 


Gj CLualely 


Cap Screws «+ Set Screws + Milled Studs 


Specialization at ‘Cleveland Cap” guarantees closer attention 
to accurate production, rigid inspection, and prompt shipment 
(as conditions permit). Our capacity is concentrated on stand- 
ard Cap Screws in an unusually wide range of sizes—all popu- 
lar heads; square head Set Screws, and Milled Studs. We also 
have capacity for producing your special design headed and 
threaded parts by cold extrusion. See your jobber for standard 
items; write us about your “specials.” 

THE CLEVELAND CAP SCREW COMPANY 


2917 East 79th Street, Cleveland 4, Ohio 
Warehouses: Chicago + Philadelphia +«+ New Yerk + Providence 


CLEVELAND Zep ually FASTENERS 


New Books continded 
of radioactive materials are discussed 
in Part IV. This section ts of parti 
lar interest to casualty and surety un 
derwriters. 

Several specific —— safety, 
and insurance problems that confront 
industrial workers in the atomic energy 
field are indicated in two panel dis 
cussions 

Twenty-one leaders in the fields of 
industrial development, nuclear re- 
search, radiation medicine, and cas 
ualty insurance, contribute their spe 
cialized knowledge to the practical 
discussions of problems linked with 
industrial uses of fissionable material 


Theory of the 
Interior Ballistics of Guns 


J]. Corner, MA, PA.D. Research Set- 
entist, British Ministry of Supply. 443 
pages, 5x9 in. Published by John 
Wiley and Sons, Inc., 440 Fourth Ave.. 
New York 16, N. Y. $8 


A blend of wartime and post-war re- 
search revealed weaknesses in classical 
theory, but Dr. Corner believes these 
weaknesses (for example, a tendency 
to oversimplify the chemical and phy- 
sical processes in the gun) make it a 
valuable introduction to the subject. 

Four types of ballistic systems are 
covered in this book. (1) A simple 
system (R.D. 38). This is very clear 
and particularly valuable as an intro- 
duction but empirical corrections are 
needed to adjust the system to real 
guns (2) Two more accurate systems 
used in Britain. One is a streamlined 
version of the Charbonnier approach; 
the other is a simpler method giving 
in explicit solution. Neither needs 
large empirical corrections. (3) Clem- 
mow’s methods. Dr. Corner presents 
this system in a version suitable for 
practical work. (4) Methods that can 
be applied to newer types of guns 
recoilless guns, high-low pressure guns, 
and tapered-bore guns 

At least one method of each type is 
described in sufficient detail for the 
reader to start using it. Dr. Corner 
supplies the necessary tables and ex- 
plains how the different methods are 
related 

Although this book takes advantage 
of the simplicity of the classical theory, 
its viewpoint is one only recently de- 
veloped. Advanced physical research 
techniques have shown the complexity 
of the physical and chemical processes 
within a gun. The result is that the 
approach taken to interior ballistics 
has changed completely. Many ideas 
that were tho» ght to be basic are now 
known to be only empirical approxima- 
tions. The present work takes into ac- 
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New Books continued eee” 
op 


count these striking discoveries. The 
most modern ballistic methods are pre 


sented along with the best of the ot 
old methods. Much complicated math 
ematics, which filled earlier books on 
the subject, has been stripped away 


rt 


since it was based on mary physica! Manufactur 


assumptions that we now know to be 


over simplified All Shapes an 


ers Who Use 
d Sizes of 


AL STEEL TUBING 


Metalworking Lubricants 


H. BASTIAN, staff engineer Shell 
357 pages, Gx 9 in. Pub . 
é McGraw-Hill Book Co., 330 SIZE AND TH 
oar die fol : Ic 
t2nd S$ New York 18, N. Y. $6 of Electric Weld Tubing NESS CHART 
Mam fOr Mechanica! U 
Ta! Use 


mt — 
Main emphasis in this book is on MAXimun 


the tet . j met ‘ing 
he lubri ants used in metalworking : —__|  emmun was 
processes, but it also covers the dif — ’ ——7e : “or 


wau 


ferent types and applications of lubri 
cants for many classes of machinery 

Much practical information is pre 
sented covering the nature and formu 
lations of metalworking lubricants, 
the properties affecting their per 
formance is specific operations, their 


use in the plant, and procedures for 


maintaining efficiency of these lubri 
cants under operating conditions. Nu 
merous recommendation charts and 
tables are in luded 

Some space is devoted to the selec 
tion and application of machine lubri 
ants such as bearing and gear oils 
greases and hydraulic fluids 

The appendixes, charts, tables and 
illustrations afford easy reference for 
the reader and amply supplement th« 
contents. The scope of the subject 
matter presented is indicated by the 
chapter headings These include 
Types of metalworking lubricants, 
cutting fluids, drawing fluids and 
compounds, extrusion and extrusion 
lubricants, mold coatings, forging and 
forging lubricants, rolling oils, metal 
coating processes, heat-treating quench 
ing and tempering mediums, machine 
too! lubrication, application of lubri 
ants, lubricant quality control, and 
lubricant test methods and specifi 


ations 


Plant Engineering Handbook 


WILLIAM STANIAR, Editor-in-Chie “THE STANDARD TUBE CO. 
» x 9 in., 2,000 page Published by 
McGraw-Hill Book ( 330 W’. 42nd Detroitr, °'"" Michigan 
St. New York 18. N.Y. $15 ABOVE CHART COVERS ; 
fda ii ° ROUND CARBON STEEL Welded Tubing =e 

There is the ever increasing trend TUBING .. 
toward specialization; and now here ° 
is a handbook for plant engineers ——— gee 

‘ is . RECTANGULA A 

Actually such data can be of tained SPECIAL SHAPES ARE 
from other sources. However, having ALSO AVAILABLE 

in one volume should be of con 
siderable benefit to those engineers 
who are confronted with the very 


( 


Fabricated Parts 
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MALL TOOL KIT 
Saves Man Hours 
6 Ways 


Tools included in Kit May Be Purchased Separately At These Prices 
Ys" Drill 2500 rpm $80.00 


Ya" Drili 950 rpm $115.00 


Nut Runner 950 rpm $110.00 


ay mer . —_ 
a r 
0 
2” dic. Grinder 18000 rpm $80.00 
w= 


f 


Sander 4800 rpm $90.00 


a: = “ ‘ 
(Cea ) 

pneumatic kit meets 

most tool room needs 


$ix different tools 
to save man hours and work 


*e#eeeeeevpeeeeeeeaeeeeaeeneenenenee ee 


six ways 


doing many jobs with this Mall 
Pneumatic Tool Kit. Switch 
from one tool to another in a 
matter of seconds. One power- 


ful, four vane, rotary type 


motor serves all attachments 
Has built-in 


and speed regulator. A must in 


automatic oiler 


plants where inflammable or 
explosive materials are present. 


We. 24680 Preematic Kit 
F. 0. 8. Cucage 
Complete as Shows 


—-----—-—-—-—--—------,- 
| Ma Tool Compa 
s10-F 8. ( Ave. 
Picase send me feee Meece 
PNEUMATIC TOOL KIT 
] I would like a free der 


Name______ 
Company Dept 
| Address 
| City 


Le 


State 


—--— ee 


> POWER 
f TOOLS 


Put POWER into MANPOWER 


Manufacturers of over 1000 Tools for a Million Jobs 


New Books continued 
diversified problems of organization, 
design and 
plants 

This hook has 
which should interest product design 
engineers. Beginning with chapters 
on Industrial Costs and Management, 
there are the usual material 
on Building Construction and Power 
Plants. There is an interesting dis 
cussion on the desigm and construc 
tion of gas turbines for industrial 
and aircraft applications. Along with 
Welding, one section is devoted to 
industrial piping methods 
of industrial instrumentation and con 
trol are fully discussed. Mechanical, 
Electrical and Hydraulic Power Sys 
tems are covered in separate sections 
The important materials 
handling and conveying are described 
fully along with the problems of in 
dustrial packaging 

In addition to an excellent 
on Nomographic Charts, the 
of vibration and noise 
Prepared by a 


operation of industrial 


several sections 


Ss ibject 


Various 


subject of 


section 
subject 
elimination 
are discussed 
ind diversified 
broad training and 
book should prove 
reference purposes 


large 
group of men with 
experience this 


quite useful for 


Engineering Hydraulics 


Rouse. Prof 
, md Dire 
Hyd) mlic R 

f lowa, 1 


Edited by HUNTER 


N.Y.$ 

Although American technical litera 
ture is replete with contributions to 
the applied science of hydraulics, this 
ountry had still produced no compre 
hensive reference volume on the sub 
ject as the first half of -he century 
neared an end. For the detailed prin 
ciples of amalysis required in many 
design problems, hydraulic engineers 
had recourse only to college textbooks 
handbooks, and office manuals, or to 
such foreign works as Forchheimer’s 
Hydraulik Hydraui and 
its Applications, and perhaps Fla 
mant’s Hydraulique. Extensive trea 
tises on hydraulic engineering had been 
written in the United States, but none 
is a thoroughgoing presentation of en 


1 
Gibson's 


gineering hydraulics in its own right 

As the fourth in its series of trien 
nial hydraulics canferences, therefore 
the Iowa Institute of Hydraulic Re 
search arranged a gro f technical 
sessions with the specific aim of br 


h a book into existen On 


ng suc 
preliminary discussions, the 


staff of the Institute divided the 


Important 


SAVINGS 


to VOLUME users 
of small parts 


thanks to 
MULTI-SW §GE 


If you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain's MULTI-SWAGE Process can 
mean important savings to you. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
purposes 
switching to Multi- 


electronic and mechanical 
have cut costs by 
Swaged tubular pins . . . without sacri- 


ficing strength or accuracy. 


Typical Applications— 
As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of products such as 
Business Machines, Ventilator Louvres, 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc. 

Send part (up to '4” dia. and to 1!” 
length) and your specs for a quotation 
or write for DATA BULLETIN. 


® 


™e BEAD CHAIN ® “F<. co 


92 Mountain Grove St., Bridg@port 5, Conn 
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Gehl! Harvesters and Hammer Mills are famous 
for their efficiency, rugged construction and con- 
tinuous heavy duty service. By skillful designing 
for retaining rings Gehl Bros. Mfg. Co. of West 
Bend, Wisconsin saves metal, money and time. 
Perhaps you can too. 

Hundreds of machines and products can and 
should be redesigned to take advantage of these 
inexpensive, yet highly eificient, artificial 
shoulders. Retaining rings are certain to save 
man hours as well as material. 


To offset the rising costs of so many things 
here is one sure way to increase your margin 
ot profit. 

Don't cut down large shafts to make your 
shoulders— it's needless waste. Groove all shafts 
and housings and use these high grade steel 
rings. 

Examine your machines and products today, 
and send for a descriptive folder of our many 
types of retaining rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J. 
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] LONG LIFE 
MOISTURE TIGHT 
we INSULATION 


WITH BI-SEAL 
SELF-BONDING 
POLYETHELENE 
BASE TAPE 


Forms into a solid mass as insulao- 
tion and produces moisture tight 
seals by means of gasketing ac- 
tion on all materials. 


CHECK THESE EXCLUSIVE FEATURES: 


~ Fuses into a non-laminar homogeneous 
mass 

~ Excellent dielectric characteristics. 

A perfect moisture barrier and corona re- 
sistant. (Can be applied at —30° F. 
Prolonged ageing without deterioration. 
Will not corrode metals 

Easy to apply—conforms readily to odd 
contours. 


~ $.1.C. 2.12, P. F. 0004 @ 10 mic. 


FEW OF THE MANY BI-SEAL APPLICATIONS 


Torroids — Coils Resistors Deflection Yokes 


—Antennas 

Electroplating. Masking surfaces of external re 
cessed diameters. Clean edges eliminate the need 
of lacquers 

End Sealing for Cables 

Electrical Insulation 
sion 

BI-SEAL is suggested as an underwater sealing 
mechanism both for dielectric aid hermetic seal 
ing 


High Frequency—High Ten 


SEND TODAY FOR FREE SAMPLES 





BISHOP MANUFACTURING CORPORATION 
254 West 3ist Street, New York |, N. Y 
Please rush BI-SEAL Data 


Mr 
Title 


Company 





Address 
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New Books 


field into thirteen interrelated subjects, 
and, guided by advice from its Board 
of Consultants, in 1947 invited author 
ities on the various subjects to prepare 
papers representing consecutive chap 
ters of the book. 

Throughout this collaborative un 
dertaking, a concerted effort has been 
made to produce the type of publica- 
tion originally proposed: an authori- 
tative and up-to-date treatise on engi- 
neering hydraulics. Although the vol- 
ume may well be used in many gradu- 
ate courses, and although it most as- 
suredly contains a wealth of factual in- 
formation, its primary purpose is not 
that of either a textbook or a hand 
book. Neither is it intended to pro 
vide an exhaustive treatment of any 
particular phase of the subject. The 
specific aim has been to present as 
clear and comprehensive a treatment 
of every phase as either the general 
engineer or the specialist in another 
phase may require for reference 

Partial listing of chapters and au 
thors is as follows: Fundamental 
Principles of Flow—Hunter Rous« 
Hydraulic Similitude—J. E. Warnock 
Flow Measurement ] W Howe 
Hydrology—G. R. Williams, Steady 
Flow in Pipes and Conduits—V. L 
Streeter, Surges and Water Hammer 
1S McNows, Wave Motion-——G. H 
Keulegan and Hydraulic Machin 
James W. Daily 


Practical Design of 
Manufacturing Tools, Dies, 
And Fixtures 


Prepared ASTI 
Book C 


“7 
Chairman 


under sa pervision 
Epwarp W. ERNs1 
FRANK W. Curtis, Vice 
Chairman: FRANK W. Witson, Edi 
tor-in-Chief, 229 pages, 6x9in. Pub 
lished by McGraw-Hill Book C 330 

’ 42nd St.. New York 18, N. Y 


mmittee, 


t the demand for specialized 
information on cutting-tool design and 
fixtures, five sections on the 
been lifted from the “Tool En 
Handbook” and presented 
tact in this compact man a 

The text 
tools, punches and dies, jigs and fix 
tures, master tooling, and limited 
production tooling Each topic is 
treated exhaustively. For example, the 
chapter on jigs and fixtures 
sketches and discussion of good and 
bad locating methods, centering de- 
vices, clamping means, universal po 
sitioning devices applicable to most 
machine tools, ways to minimize tool 
breakage, standardized jig and fixture 
parts, ejectors, foolproofing, et 


lo mec 
subj ct 
have 


gineers 


, 
overed includes 


inc ludes 





The Vapor Clarckson ont 
Generating Unit is a case 
in point — 





v This unit has inside temper 
atures of up to 3,000° (F.) and 
develops full capacity in two 
minutes to deliver 1,000,000 
b.t.u. A rugged finish is neces- 
sary tO protect it not only 
against heat, but also against 
the corrosive and deteriorating 
influences of dirt, grime, oil, 
and climatic elements. SICON 
Aluminum is used because it 
answers these exacting require 
ments. Due to its quick drying 
it can be handled minutes after 
application. Write today for 
latest tech data describing many 
other SICON applications 


Sicon 


one-Base Finish is 





manufactured exclusively by 


MIDLAND 
INDUSTRIAL FINISHES CO. 


Waukegan, Iitinois 
NAMELS YNTHET 
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Typical “ground all 
over” -series 1600 
“precision” bearing. 


Typical “unground 
series 3000 “preci- 


sion type’ bearing 





Yes, the bearings illustrated are identical, 


except for degree of precision. Because of 


the precision differences, there is a substan- 
tial difference in cost. . . NICE can provide 
bearings incorporating any degree or com- 
bination of precision features between the 
higher priced "ground all over" series 1600 
and the low cost “unground” series 3000. 

The specific requirements of your particular appli- 

cation should determine the precision features of 

the bearing you use. WHAT PRICE ARE YOU 

PAYING FOR PRECISION? ARE YOU BUY- 

ING MORE PRECISION THAN YOUR 

BEARING APPLICATION REQUIRES? 
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F. J. Sroxes Mac 


100 TaBor Roat 


PHILADELPHIA 


Name 


COMPANY 


ADDRESS 


Crry 


Pewder Milgy 


prrtuee a ik 
BETTER GEAR Way 


at Lower cot 3 aH 
[FOO Tit I 
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This taxi meter ratchet gear is made uf powder metal by the Bound Brook 
Oil-Less Bearing Company, Bound Brook, N. J., from their POWDIRON 
(90% iron, 10% copper). Originally this part was produced as a cut gear; more 
recently as a die cast gear. The die casting proved too soft in application .. . the 
ends of the gear teeth wore considerably and deformed under slight impact loading. 


The powder metal ratchet gear which actuates the dollar-and-cents indexing dial with- 
stands the impact loading caused by the solenoid action in the tari meter. 


Powder Metallurgy offers many definite advantages for this part... (1) a cost saving of 

approximately 75% over cut gears; (2) better physical characteristics than the die-cast gear; 
(3) uniform tooth form smooth and quiet in performance; (4) low cost reproduction of 
difficult tooth angle; (5) closer tolerances than the die casting can hold; (6) freedom 


from deformity in service. 


Simple gears as well as compound gears are adapted 
for powder metal production. If you use gears 

in quantity, Stokes can advise you if powder 
metallurgy offers production savings for 

you ...even though we do not make 

powder metal parts...only the 

presses for producing 


Plasiics Molding Presses, 
Water Stills 


F. J. STOKES MACHINE COMPANY ~~" 
ee ee ee 


the parts. 


HINE Co Our gears or blueprints are attached, together 


~¢ with production requirements, for your analysis. 
©, Pa 
Tell us more about powder metal parts production. 
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The first successful 


V-Belt Drive for GANGSAWS - 


Designed by 
Gates Engimeers 
& 





A large maker of gangsaws said to 
Gates Engineers, ‘If you can design a V-Belt drive to 
handle the fluctuating load on a gangsaw, we can dis- 
card the long and troublesome flat belt that we have 
always thought we had to use.” 

The reasons for his statement are quickly told:— 

A gangsaw (or Swedish type Gang Mill) consists 
essentially of several saw blades mounted in a heavy 
steel frame or “sash” that moves rapidly up and down 
like a monster jig saw. This sash may weigh a ton or 
more—yet it makes about five 24-inch up and down 
strokes per second! 

On the wp strokes, the saws have no cutting load 
on them. But on the down strokes they must often slash 
a log up to 36” diameter into 2” planks. This great un- 
balance in load between the wp and the down strokes 
has heretofore defeated all efforts to apply a V-Belt 
Drive to saws of this type. 

After thoroughly analysing the fluctuating load 
on gangsaws, Gates Engineers recommended very minor 
changes in design which would permit the application 
of V-Belts and—what is of utmost importance to you— 


VULCO 


Hose V-Belts 


NEER 


another 

i ace 
pret of 
applica” 

Ae > + Gales i 
* S cialis? 


V-BELT DRIVE 
COMPACT — ONLY 5' CENTERS 


they were able to write down in advance the exact spec- 
ifications of the V-Belt Drive that has very successfully 
handled this extremely difficult assignment. 

This pre-solution of drive design problems is pos- 
sible because Gates operates the largest V-Belt testing 
Laboratories in the World—and Laboratory findings 
are carefully checked by tests made under actual field 
conditions. Finally, the results of these exhaustive tests 
are immediately reduced to usable data for the design 
of V-Belt drives to perform whatever task may be re- 
quired. 


Phone a Gates Field Engineer 


If you have a difficult drive to design, or if some 
drive in your plant is giving trouble, or if you only 
want to be sure what size and construction of V-Belts 
will give the most eificient and the lowest cost service 
on any particular drive—you have only to phone a 
Gates Field Engineer, always near you in all industrial 
centers. 

Just look in your phone book under “Gates Rub- 
ber.” A Gates Field Engineer will come right to your 
plant and put at your service the full benefits of Gates 
V-Belt knowledge and experience without the slightest 
obligation! 

ENG. 515 


ROPE Oo R IVES 


molded Rubber Goode = IN ALL INDUSTRIAL CENTERS 
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for Power Factor Correction 


REDUCE MAXIMUM CURRENT DEM 


Century high speed synchronous motors are available in sizes from 25 to 
250 horsepower, unity power fuctor—and 20 to 200 horsepower, 
.8 power factor—to meet the requirements of power factor correction 








Century Electric Compony 
is celebrating its 50th year These motors are available without exciters when another source of 
in the electrical industry direct current is available for excitation. 





Century Synchronous motors are especially suitable for such applications 
as blowers, fans, centrifugal pumps, and similar equipment that operates 
continuously at uniform load. 


SPECIFY The complete line of Century motors includes a wide range of types and 
CENTURY MOTORS kinds from 1/6 to 400 horsepower —single phase, polyphase and 
FOR ALL YOUR direct current. 

pany CENTURY ELECTRIC CO., 1806 Pine St., St. Lovis 3, Missouri 


Offices and Stock Points in Principal Cities 


ALTERNATING CURRENT MOTORS DIRECT CURRENT MOTORS MOTOR GENERATOR SETS 
POLYPHASE 1/6 to 300 HP AC to DC, AC to AC 
Squirrel Cage Induction —- 1/6 to 400 HP Se to DC, DC to AC 
Wound Rotor Motors—1 to 400 H.P GENERATORS 
Synchronous Motors— 20 to 250 HP AC. 63 to 250 KVA Open Protected, Splash Proof, Totally Enclosed 
SINGLE PHASE DC_75 to 200 KW Fan Cooled, Explosion Proof 
Split Phase induction—1 6, 1/4, 1/3 HP Ball Bearing motors are factory lubricated for sev 
Capacitor—1/6 to 20 H.P eral years’ normal service. Bearing housing con 
Repulsion Start, Brush Lifting, Induction GEAR MOTORS struction permits easy re-lubrication when unusual 
2 P 1/8 to 1-1/2 HP service demards it 
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The problem was... 


How to get extra wesc’ 
of blueprints -— 


/ deat 


Wn. 9 


A case history based on the experience of the American 
Brake Shoe Company, Kellogg Division, Rochester, N. Y. 


The blueprints (and direct-process prints) submit- 
ted by customers placing machining orders used to 
be a problem for the Kellogg Division, American these prints could not be used as print-making mas- 
Brake Shoe Company. ters in Keilogg’s direct-process machine. How, then, 
could the extra copies be obtained in the shortest 


Invariably, prompt delivery was requested. But. 
SGA ‘ My time ... and at the lowest cost? 


before production could begin, extra copies of each 
customer-print were needed. Being semi-opaque, Kodagraph Autopositive Paper was the answer. 


Now... extra copies are made quickly... economically 
With Kodagraph Autopositive Paper, Kellogg reproduces 


the blueprints, direct-process prints, and other types of 
“originals” directly ... quickly obtains the print-making 
masters that are needed so urgently. 


The operation is simple ...is performed under ordinary 
room light. Autopositive Paper is exposed in contact with 
the customer's print in Kellogg’s direct-process machine. It 
is then processed in standard photographic solutions. The 
result is a sparkling, long-lasting, highly legible photographic 
reproduction — dense blacks, clean whites—on a durable 
evenly translucent paper base. From this Autopositive inter 
mediate, the required number of extra copies can be turned 
out... at practical, uniform machine speeds 


<Kodagraph /\utepostitive Raper 


“THE BIG NEW PLUS” in engineering drawing reproduction 





MAIL COUPON FOR FREE BOOKLET — 
It enables you, or your blue- EASTMAN KODAK COMPANY 


printer, to produce photo- c ~ heareayae 
graphic intermediates Industrial Photographic Division, Rochester 4, N. Y. 
directly, at a new low cost, Gentlemen: Please send me a copy of your illustrated booklet 
without an extra step. giving all the facts on Kodagraph Autopositive Paper. 
It enables you to protect valu- 
able originals from wear and Name____ senttesiinice i Position 
tear. eee “igs 
It gives you photo-lasting file Company 
copies. 
It restores old, worn drawings 
. reproduces opaques. 








Zone 





TRADE -mMARK 





PRODUCT DESIGN STUDIES @ NO. 30, 


Redesign to Cast-Weld Construction 
Cut Costs About 15%... 


This 600-pound tripod, used on coilers for rolling 
mill machinery, had been produced as a fairly 
intricate one-piece steel casting. Conversion to cast- 
weld construction, with four steel castings welded 
together, made core boxes and cores unnecessary 
and substantially reduced pattern costs. The saving 
resulting from this conversion was about 15%. 
* ~ * 


Conversion of some of your parts to foundry 
engineered cast-weld assemblies and foundry 
engineered steel castings — through close coopera- 
tion of your engineering department and the 
steel foundry — may result in more production, 


920 Midland Building 


of better quality, in less time and with less metal. 


Your stee! foundry representative will welcome an 
opportunity to make available to you his company’s 
long experience plus the full results of the develop- 
ment and research program carried on by the Steel 
Founders’ Society of America. 


An Urgent Message About Scrap 
There is a serious shortage of iron and steel scrap. Your com- 
pany can help insure the continued high production of all 


metal products by getting your scrap into the honds of your 
scrap dealer. Will you do what you can to help . . . now? 


Cleveland 15, Ohio 
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New Greer Formula for 


a 


Will Reduce the Size, Complexity and 
Operating Cost of Your Equipment 


A most unique application of Boyle’s Law is revolu- 
tionizing the design of power-driven equipment. In one 
industry after another, Greer Accumulators have accom- 
plished seemingly impossible reductions in the size and 
complexity of equipment 


The Ideo 
in a Nutshell 


U.S. PATENTS 





. . From Pump 
The Greer Accumulator consists simply of @ rubber 


bag permanently precharged with gas, enclosed within a 
steel chamber which store; hydraulic fluid against the 
pressure in the bag. The accumulator can store the energy 


To Reservoir 


from a fractional horsepower motor and deliver an inter- 
mittent hydraulic thrust up to 100 hp or more. 


Whether or not you use hydraulics to power your 
equipment, you owe it to yourself to find out what Greer 
Accumulators can do. The organization that developed 


Hydraulic fluid from small pump flows through 
Relief Valve (1) and Unloading Valve (2), and 
is stored in Greer Accumulator (3). There 
energy piles up for intermittent discharge to 
work through Selector Valve (4). When ac- 
cumulator is charged, oil is bypassed through 
Valve (2) to reservoir at no pressure 


this light, simple, efficient, trouble-free accumulator and 
pioneered its use throughout industry will gladly consult 
with you on possible application to your equipment. 


Greer Bulletin 300 is full of engineering data and cir- 
cuits showing use of Greer Accumulators for auxiliary 
power, leakage-volume pressure compensation, and for 
operation of secondary circuits. Send for a copy with our 


i 
GREER HYDRAULICS INC. 
a ACCUMULATORS 


Power Your Equipment 


458 18th STREET @© BROOKLYN 15, N. Y. 


Soles Representatives in All Principal Cities , 
District Office: 407 South Dearborn Street, Chicago $ { ; 


4 More Economically 


‘a | 


The nation's basic industries use Greer Accumulators 


STEEL PROCESSING MILITARY EQUIPMENT 
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Where locating to split 
thousandths is involved 
you get perfect alignment 
with fast disassembly and 
Allens 
made of heat treated 


reassembly with 
alloy steel and held under 
a maximum of 8 RMS 
micro-inch finish. 


*Standard either in .0002 or 
001 oversize 


Ww 
Allen-Type 10 
gecessoill Allee 


Get geo? 
allen Heed 
this block ad 


screws 
silver bo 





It’s easter! quicker! 
to select the RIGHT 
|MATERIAL 


| 

for your purpose 

|e What is it? 

| @ What are its properties 
and uses? 

@ How does it compare 
with similar materials? 

This book tells you !—saves 

you endiess time—eliminates An 


error—in looking up and 


Encyclopedia 
choosing 


materials for bos 
PURCHASING 
AGENTS 
ENGINEERS 
EXECUTIVES 


DESIGNERS 


manufacturing, construc- 
tion, engineering, chemical 
processing, etc. Years of 
work have gone into select- 
ing only the most perti 
nent facts about some 8800 
materials and presenting 
them in simple, compact 
form 





Just Published--7th Edition 


MATERIALS 
HANDBOOK 


By GEORGE S. BRADY 
879 pages, 6x9, $8.50 


Use this handbook for preliminary survey when 
you need materials. Easy to consult; written as 
non-technically as feasible. Gives the most help 
ful facts on kinds, characteristics, comparative 
data, sources, substitutes, adulterants, and uses 
for thousands of natural and synthetic materials 


now covers 


8800 MATERIALS 


in such groups as 


Brasses, Bronzes 

Building Materials 

Corrosivn-resistant 
Alloys 

Cupro h 


Finishing 

Pigments, Solvents Steels : 
Foundry Materia’ W 
Heat-treating Materia White Metals 


SEE THIS BOOK 10 DAYS FREE 


McGraw-Hill Book Co 

330 W. 42nd St., NYC 18 
Send me the Seventh Edition « 
RIALS HANDBOOK for 10 ds 

approval in 10 days I w ‘ 
few cents for delivery, or return 
We pay for d ry if 


One of the important 
reasons why he received 
his franchise, was his high 
reputation for alert cus- 
tomer service. He main- 
tains the most complete 
stocks possible, to assure 


immediate delivery. 
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pan its high pressule- 
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For variable pressures up to 3000 p.s.i.... 


HELE-SHAW 


THE FAMOUS HELE-SHAW is a radial-piston variable 
displacement fluid power generator. It is remarkably easy 
to apply to the machine it serves . . . may be installed on 
or near the machine, remote from it, or incorporated as 
an integral part of the design. 

In the Hele-Shaw pump, pressure and reversal of flow 
are controlled directly at the pump. Discharge is infinitely 
variable from zero to maximum . . . and can be reversed 
instantaneously or gradually. Capacities range from 3% to 
50 g.p.m. and upward. 





For pressures up to 5000 p.s.i.... 


HY DRAMITE 


THE HYDRAMITE is a radically new radial-piston con- 
stant displacement fluid power generator . . . has an over- 
all efficiency of 85% without supercharging. Direct-driven 
through a flexible coupling, Hydramite rotates in either 
direction . . . can be foot, flange or face mounted. It is 
available in 3, 5, and 10 g.p.m. oil capacities. 

Products of American Engineering Company, the 
Hele-Shaw and Uydramite Pumps are ovtstanding in 
their respective nigh pressure ranges . . . bringing users 
top efficiency and economy on a vast and growing variety 
of hydraulically-operated equipment. Mail coupon for 
full information. 











— 


American Engineering Company 


2501 Aramingo Avenue, Philadelphia 25, Pa. 
Gentiemen: [) Kindly send me complete information 
about the new Hypramite. [) Hele-Shaw. 


COMPAN Y Name Title 


PHILADELPHIA 25, PENNA Company. 











Power, Taylor and Perfect Spread Stokers,+ Marine - 
Deck Auxiliaries, Lo-Hed Hoists, Lo-Hed Car Pullers Cty__Zone_State._ 


AE Products include:. Hydramite and Hele-Shaw Fluid Address. - } 
— 
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Production Increased () 3 
Ce 


@HOW GLIDDEN TECHNICAL RESEARCH SERVICE 
HELPED A LEADING KITCHEN CABINET MANUFACTURER 


Problem: 

Customer's finishing line was 
plant bottleneck. Production of 
quality kitchen cabinets, like 
that shown below, was limited 
to less than half of actual plant 
capacity. Something had to be 


done—/fast! 


GLIDDEN WOOD KITCHEN CABINET FINISHES... 
fast-drying, special formulated finishes enable 
complete cabinet finishing in one day. 

PRIMER: Quick drying .. . easy to sand... no 
“crows-footing™. . . excellent enamel hold out. 
FINISH COAT: Easy to apply high gloss . 
durable good color retention . dry to take 
hardware in three hours. 





Conte 


Result: The Glidden Technical Service Representative was called 
in to study the problem. His recommendations—rearrangement of 


work flow . . . redesign of conveyor system . . . and adoption of new 
finishing techniques—eliminated the bottleneck. Production jumped 
immediately . . . eventually increased 103%. 


Da you have a finishing line bottleneck? We'll be glad to help you 
break it. Write today. 


THE GLIDDEN COMPANY 


National Headquarters: 11001 Madison Avenue © Cleveland 2, Ohio 
Factories and Sales Offices in: Chicago (Nubian Division), Cleveland, Reading, Pa., Minneo- 
polis, New Orleans, St. Louis, San Francisco. in Canada: The Glidden Company Limited, 
Toronto, Ontario. Sales Offices in: Atianta, Boston, Detroit, Los Angeles and New York City. 


Glidden 


PAINTS @ LACQUERS @ ENAMELS @ VARNISHES @ PRIMERS AND S’?ECIAL-PURPOSE FINISHES 


284 
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Power RIGHT with 
FORD POWER... 


YOUR JOB IS WELL-POWERED 
WHEN IT'S FORD-POWERED 


Popular wherever heavy materials must be 
moved and stacked, the famous MOTOWLIFT, 
made by Service Coster & Truck Corp., hos 
long standardized on the Ford “120” Indus 
trial Engine plus additional Ford mobile ports 
and components 





e@ Yes, with Ford Industrial Engines and 

Power Units you get the Right Power 

a broad range of models a four, two 

sixes, two V-type eight-cylinder engines 

120 to 337 cu. in. displacement, and 

every unit is individually tested, ready Our experienced Seles Engineers ere of your service in 
to run, developing i i for the most 
efficient use of Ts vd Industrial Power in your application. 





Ford power has the Right Features, too 

. equipment and accessories to meet 
specific operating requirements. There's 
Ford Industrial Power for just about 
every kind of application 


That's why Ford Power is a prime 
favorite of leading equipment builders INDUSTRIAL ated) 
and designers, especially at this time in | a 


building for defense. With Ford Indus- Ts P 
trial Engines there's ease of application A Ow U s 
outstanding design adaptability. Specify ER N Lu 


Ford Power as an integral part of your 
industrial equipment and you standard 
ize on the RIGHT Power with the RIGHT industrial Engine Department, FORD MOTOR COMPANY 
Features and the RIGHT Service. 15050 Woodward Ave., Highland Park 3, Michigan 


Here are some typical 


-powered Defense Applicat Send me new 1951 literature on Ford Industrial Power (cu. in. dipl. and cylinders as shown) 


Lift Trucks ... Tugs . . . Welders 1] “120" 4-cyl. [ “226" 6cyl. [ “239” v-8 [ “254” 6cyl. [ “837” v-8 
Generator Sets ... Pumps... Winches Cranes 


Loaders . and many others Firm Name 
INDUSTRIAL ENGINE DEPARTMENT 
Tractor & Industrial Fngine Division 


FORD MOTOR COMPANY Sect 


Highland Park, Michigan City Zone State 


ro---tTtnnrn nn OO 


I am interested in Industrial Power for this application 


(Please print) 
Attention of 


boa ew ease anes 
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EXTRA| = The Pres 


TOLEDO 


HEXLOX THE ONLY SHEET 


APPROVED FOR AIRCRAFT 


x *k * * EXCEEDS REQUIREMENTS 


WHAT HEX-LOX* NUT PROVIDES 
. THE ONLY SHEET METAL NUT WITH A 360° GRIP. 
. THE ONLY ONE-PIECE SPRING LOCK NUT WITH DOUBLE LOCKING FEATURES. 


. THE ONLY SPRING LOCK NUT THAT CAN'T SHAKE LOOSE WITH THE MOST PUNISHING 
VIBRATION. 


. WEIGHS 70% LESS THAN CONVENTIONAL LOCK NUTS. 
. FULLY APPROVED (M-N-3337) AFTER EXCEEDING ALL TEST REQUIREMENTS. 























I provide the highest torque. iitaliataiadiaaaaite | am 70% lighter than conven- 
My 360° grip provides firm — poss swengt tional lock nuts, yet | am 


strong locking action into the u . of ordinary spring mute. mighty in holding power. 


root of the screw. 





Hex Lox* Nuts ore superior to all other sheet spring nuts. This nut can now be first choice for all aircraft 


®@ Highest Installation Torques non-structural and secondary assemblies. 
@ Highest Prevailing Torques Weighs 70% less than conventional lock nuts. 
@ Highest Back-off Torques Remember, ii it’s the only sheet metal nut with a 

@ Excel in Vibration Tests doubie spring lock. Unexcelled by any other. And 


@ Excel in Tensile Strength it’s in it’s in production jon NOW in all five popular sizes. 
“Registered U.S. Patent Office 


PRES TOLE _ of fora 


1345 MIAMI STREET 











tole Press 


OHIO 





EXTRA 

















| SPRING LOCK NUT MADE 


NON-STRUCTURAL APPLICATIONS 


OF M-N-3337 *« xk xk x 











WEIGHS 
70% LESS 
THAN 
CONVENTIONAL 
LOCK NUTS 


THE ONLY 
DOUBLE GRIP 
SPRING LOCK 

NUT 








MATERIAL SAE-1060 























CORPORATION 


TOLEDO, OHIO, U.S.A. 

















“— ” 
QFCO isa trade name to 
rely on for better ““O" rings 


Better because the material used 
is precision compounded and 
fabricated by men with years of 
experience. All dash numbers 

of 6227, 6230 and 6290 series 

for commercial applications or 
Army-Navy installations to 
Specifications MIL-P-5516 (6227 
and 6230) and MIL-P-5510 (6290) 
are available from stock 
Silastics, Kel-F, and other special 


compounds are available on order 


Catalog and engineering data 


on request. Write us today 


for all 


Plastic and Rubber Products Company 
2100 Hyde Park Bivd., Los Angeles 47, Calif. 
919 No. Michigan Ave., Chicago, Ill. 





Extremely sensitive 
PRESSURE 
& VACUUM 


Suttehes 


The new Type SB pressure and vacuum switches are for 
use in applications in which close on-off differentials and 

bsoluteiy consistent if e of cut-in and cut-out set- 
tings are essential in the control of pressure or vacuum. Avail- 
able are two pressure models and two vacuum models. The 
Pressure Switches have adjustable ranges from 0-15 psi and 
adjustable on-off differential from .1" we-10" we. They 
may be furnished as calibrated, micrometer type or uncali- 
brated for screw driver adjustment. 





Electrical ratings at 125/250 V AC between 1200 watts 
and pilot duty depending on differential. The Vacuum 
Switches offer adjustable ranges from 30°'-0"' hg vac with 
adjustable on-off differential from .1°° we-10" we. Fur- 
nished as calibrated micrometer type or uncalibrated with 
screw driver adjustment. Electrical ratings of both models 
1200 wotts at 125/250 V AC. 


TYPE SB 





Special models available for require- 
UNITED . ments not included in the specifications 


ELECTRIC 


CONTROLS © 


above. 


Write for new bulletin 4926 P giving 
complete details todoy 


lnperial 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of imperial as the finest 
in Tracing Cloth goes back well over 
half o century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

if you like a duller surface, for 
clear, hard pencil lines, try Imperial 


Imperial 


TRACING 
’ CLOTH 


Pencil Tracing Cloth. It is good for 
ink as well. 








COMPANY. fimnnnnttttttt tt itt ttt 
TCTITIE STANDARD & SPECIAL THERMOSTATS 


Sunnenansanes Ml 


) 
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S$ an 


KET 


General purpose Chains for use on high-production units in 
the Industrial and Construction fields . . . shovels, rollers, con- 
veyors, bucket elevators, drilling rigs, and for drives. 

Jeffrey Chains and sprockets will keep your equipment oper- 
ating at its best. They have a long and consistent record for 
lowering material handling costs . . . have quite a reputation for 
thrifty performance and enduring reliability. 

Demand high-quality Chains and Sprockets . . . the kind that 
Jeffrey builds. 


Send for catalog No. A418 & 


Complete line of 
Materig| Handling 
Processing and 

Mi 


ining E, 
ESTABLISHED 1877 9 *quipment 
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USE THE 


. WORLD'S BEST 
ENTRANCE EXAM to shipping department - 


for Perkins custom-made Gears , | NO EXTRA COST 


. CASTELL DRAWING 9000 

. CASTELL LOCKTITE REFILL 
HOLDERS 9400—Black or Colored 

. CASTELL IMPORTED REFILL 
LEADS 9030 





These encompass every mood of 
genius for drawing, drafting, tracing, 
sketching, blueprinting, etc. 








‘Sos 2H 


* 


IMPORTED FROM 
AMERICAN ZONE 
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us 


Checking tooth form. 
* This is one of the many tests which 
Perkins Gears must pass prior to their 
admission into our shipping department. 





® The variety and accuracy of the equipment used in 


AW FABER [23] CASTELL (4) LOCKTITE 05a 2H 


ovr inspection department, plus the severity of the 
tests themselves, keep the number of gears returned 
to us by customers as “rejects” correspondingly low. 
The rigor of our inspection methods is, to us at 
Perkins, just a matter of plain ordinary horse-sense 
—a commodity which is plentiful in New England. 
We thus reject it as a virtue to be proclaimed from the 
housetops, and offer it to our customers as a normal 
port of our services: The prod: of precisi 





custom-made geors. 


PERKINS MAKES TO CUSTOMERS’ SPECIFICATIONS: 
Helical Gears + Bevel Gears + Ratchets * Worm 
Gears + Spiral Gears + Spur Gears with shaved 
or ground teeth * Ground Thread Worms 

IN ALL MATERIALS, METALLIC & NON-METALLIC 


PNG MACE L GEARS: Q anences 


PENCIL COMPANY wwe weware ** 


A.W.FABER CASTELL pofovejnc REFILL LEAD 
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@ Transve guards quality through each 


manufacturing process. Shown is an atmos- 


phere controlled bright anneal furnace—one 


example of T & W’s modern equipment in- 


stalled for quality control. 


For those manufacturers having their 
own press equipment Transue will 
gladly quote on die requirements. 


—TRANSUE & 
WILLIAMS 


SALES OFFICES: NEW YORK, PHILADELPHIA, W CHICAGO, DETROIT, INDIANAPOLIS, CLEVELAND 


DESIGNERS AND MAKERS OF DEEP DRAWN STAMPINGS 
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Electrified by Marion, these tweezers now 
do double duty. They position the work 
and solder it at the same time. Tripled 
production and finer fluxless joints result. 


ee 2 yousdely omarion methods 


MARION USES THIS METHOD of Tweezer Soldering for pre- 
cise hairspring soldering, positioning small metal parts in 
thermoplcstic cements, and in other fine soldering operations. 
F sistance heating in the work itself and conducted heat from 
the tips combine to give greatly increased soldering rates on 
pretinned components. Because the tweezers develop little 
heat themselves, adjacent component damage is avoided. 
These tweezers permit an inexperienced worker to rapidly 
acquire a high degree of skill. Both positioning and solder- 
ing are combined with the handling ease of a fountain pen. 


NOT FOR SALE — You can make electric soldering tweezers of your own 
Those shown here have standard “MM” blades, separated and insulated by 
bakelite. They are assembled and wired as illustrated. By varying the voll- 
age, the tip cross-section, and the contact area, you can adapt this tool to 
your specific application. 


OTHER MARION METHODS — Curent demands on industry by the 
mobilization program accentuate the importance of production methods. Elec- 
tric tweezer soldering is only one of a number of methods which Marion pro- 
poses to present in the hope that some of them can help you as much as they 
have helped us. Marion Electfical Instrument Company, 415 Canal Street, 
Manchester, N. H., U.S.A 


MANUFACTURERS CF MARION RUGGEDIZED PANEL INSTRUMENTS 
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LINEAR, Inc 
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TIP... 


FOR THE DESIGNER 


The slim, compact appearance of the Logeman 
Hydropulse Homogenizer marks a simplification 
in design and construction that sets a new higa 
standard for easy maintenance in equipment of 
this type. 

LINEAR “O” Rings greatly simplify the design, 
reduce bolt stress and enable the pressure heads 
to be readily disassembled and re-assembled for 
cleaning purposes. In many processes, this is 
required several times a day and is accomplished 


EN GI 


REERE D 


LINEAR 


with a minimum of down-time as compared to 
other type packings. Despite working pressures 
ranging from 200 to 3000 psi, the seals are fluid 
and gas tight ...no leakage, 
contamination of product! 
LINEAR “OQ” Rings are compounded of natural 
or synthetic rubber, fluorethylene polymers, and 
“‘Silastics” ... are molded in a complete range 
of J.1.C. and A.N. standard sizes, as well as 
hundreds of non-standard sizes for special! uses. 


no seepage, no 


PARR TR 


MTT IN 4 
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, STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 








UNION ROLLER CHAIN 


UNION HEAVY DRIVE AND CONVEYING CHAINS 


UNION 
ROLLER CHAIN 
FLEXIBLE COUPLINGS 


UNION 
SILENT CHAIN 
FLEXIBLE COUPLINGS 


UNION CHAIN 


is at your elbow 


Suppose you need UNION Silent Chain 


for a short center drive at unusually high speeds. If you are 
certain of the pitch, width, length and pinions required, write or 
phone your nearest Union Chain Stock Carrying Distributor listed 
on the facing page. It is an essential part of his service to give 


you the earliest possible delivery. 


-++ OF suppose you need engineering advice on the selection 
of a Union silent chain drive as an integral part of your own 
product. Then your cue is to communicate with Union Chain’'s 
nearest district office as listed at the top of the facing page 


You will receive unprejudiced, competent help. 


Unprejudiced because Union Chain makes all types of steel 
chains and is concerned only to provide each customer with the 
proper chain for top efficiency and minimum cost. Competent 
because all-round experience qualifies Union Chain specialists to 
make sound chain recommendations whether the application calls 
for silent chain, roller chain or one of the various heavy drive or 
conveying chains. We believe you can discuss your chain 


problems quite profitably with us. 
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CALIFORNIA 
wy A. & Gear Co 
CA 
5511 ~ fe. Bivd 
Huntington Park, Calif 


GEORGIA 

HF Ed 
208 Walton Bidg 
Atlenta, Georgia 


HLLINOIS 
Union Chein & Mfg 
echt 
, 
8 Nelson 
Room 1232 
53 W. Jackson Blvd 
Chicago, Hlinois 
INDIANA 
Povl W Huddiestun 
5745 Guilford Ave 
Indianapolis 20 
ye 
N ig een Ceo 
07 con Bonk Bidg 
New on jeans, Lo 


MASSACHUSETTS 
Transmission Engineering Co 
Stanley Johnsen 
6 Hartford St 
Newton Highlands 6! 


Indiana 


Moss 


ALABAMA 
Alebeme Bearing Compeny 


Inc 
182 E. Jeflerson St 
Montgomery, Alaboma 

Mill & Mine Supply Company 
245 
Sirminghar 

ARKANSAS 

Service Supply Compeny Inc 


Alaboma 


North rsity Street 
P.O. Box 145 University 


Foyetteville, Arkonses 


CALIFORNIA 


CONNECTICUT 
Motor Equipment Co 
& Ww Sts 


Bridgeport 3 
DELAWARE 
Stondard Industriel Supply Co 
403 A St 
Wilmington, Delaware 
FLORIDA 
Ellis & Lowe Co, Inc 
302.306 S. Morgan St 
Tompo, F 
Forquher Mochy Co 
720 West Boy St 
Jacksonville, Florida 
Generai Equipment & 
Supply Co 
552 N. W. Sth Street 


GEORGIA 
Bearings & Drives, Inc 
mM Georgia 
Georgie Hordwore & 
vpply C 
7 N ston St 
Alt Georgia 
Mecon Savaly Co. 
Ge 
Richmond Sunpiy ce 
ta. Georg 
hehe 8 Rebiaven Co 
+, West 
3M Toll "Metal 8 fuaply Ceo 
ssm nN Ww 
A 3. Georgio 
MLUINOTS 
Hagerty Bros. Co 
3S Washington St 


The Union Chain and Manvufecturing Company 


UNION CHAIN REPRESENTATIVES 


MICHIGAN 
Union Chain & Mfg. Co 
WwW J. White 


Basso Bidg 
7338 Woodward Ave 
Detroit 2, Michigan 


oAINNESOTA 

F Bothhe 
490 N Snell ing Ave 
St. Poul 


MISSOURI 
4. 8 Floherty 
$473 Delmar Bivd 


Ss 


Rm 206 
Lovis, Missouri 
Ed Schefelbein 
311 West 10th St 
Konsas City 6, Mo 


NEW YORK 
John 8 Foley 


Syrocuse 


UNION CHAIN 


agg 
hy! co 
wie > nois 
w M. "Melos c 
Frankfort, Ilinois 
Industral Corp 
Eleventh 
Rockford, Illinois 
Northern Ilinois Supply Co 
orpentersville Hiner 
INDIANA 
ae Svpely & lac 
6 W. Second St 
Evens sv Indrone 
Cervien Eavipmant } nay Inc 
pol 
se South ‘end Sco Co 
Indiana 
mamas. 
coms “a ote Ce 
w e g ‘Supply Ce 
2-114 West Third St 
Pittsburg, Kansos 
KENTUCKY 
Shermon Bros san Supply 
222 & elby St 
Kentucky 
LOUISIANA 
Behring s Bearing Service 


Dixie Bearing . Supply 
c a 


' e 3¢ lo 
Weeks Supply Co, td 
wantoan “Wight i Ce 

New Orleans, lo 
MARYLAND 
Hogerstown Equipment Co 
Mary i Ave s 
mM 


Hog 
mF Mollend Co 
lee & Sherp Sts 
Boltimore. Md 
MASSACHUSETTS 
Bollomy-Robie Inc 
bridge, Moss 
Beecocs = pment Co 
d Av 
eedhor He 
MICHIGAN 
Abrotve Supply Co 
82) woukee Ave 
MINNESOTA 
tron Range Equipment Co 
490 N. Sne Ave 
St Po 
Jurgens Compon 
519 Cle 


SP 


° 

Tremont Ave 

px 334! 
3, N. Caroline 


NORTH CAROLINA 
MR. Snyder C 
4 


Cincinnat 

Union Chaic & Mfg. Co 

F HH. Dolrymple 

F. Smiley 
Marshol dg 
Clevelond 13 

OREGON 

4. W. Minder Choin & 


Ohio 


e Bivd 


Portiond 14, Oregor 


PENNSYLVANIA 
Devid Dovies 
©. Box 4 
Plymouth, Pa 
FR. Magill Company 
44 McKnigh 
Pittsburgh 20. Po 
Union Choin & Mig. Co 
John A Shoomeker 


J 
Philadelphic 2, Po 


STOCK CARRYING 


pwr awe ay 
Ind 1 Equipment Corp 
325 E Welnut S 
Springfield, Missouri 
Te-Co, inc 
601.805 N. Second S 


St. Joseph 5, Missour 


NEW JERSEY 
Burton Supp! 


Sotersen 
Supply & Sesdarere Co 
285 289 N. Willow St 


Trenton 4, New Jersey 


Comden 


NEW MEXICO 
Union industrial Corperetion 
2 St 


New Mexico 


Jersey 


Carlsbod 


NEW YORK 
Lourence Belting Co 

1 Ch bers St 
* New Y * 
y Belting Ce 
Seneca $ 


Ne 
ates Oe 


Fole 
Tronemetic 
1! Nor 


™ 
Ulster, "teundry Corp 
20 Jomes 
Kingstor ~ahy York 
— CAROLINA 
nt somge Reed Ce 


Selisbury Mi 


Onlo 
Brvboker Geor . Mig. Co 
to ' 


Comcinn bes ensmission Ce 
3 R 


"Oh 
r) Edwords Compony 
5x 
time ional we Works, Inc 
440 N M 
Mill & Factory Supply Co 





TEXAS 
Union Chein & Mig. Co 
H. Castleberry 
ET. Teo! 
205 Irwin-Keosler Bidg 
Dalles 1, Texo 
VIRGINIA 
C. Arthur Weever Co 
403 E. Frank 
Richmond 19, V 
WISCONSIN 
Union Chein & Mig. Co 
George H. Horris 
m 508 


Wiscons Towe 
606 W. Wis ‘ 
Milwevkee 3, Wis . 


SPECIAL Representatives 
NEW YORK 
Frenk 1. Allen 

We Sr 


5, New York 


OREGON 

w.o Hollingworth 
307 S. E. Hawthorne 
Portland Oreg 


DISTRIBUTORS 


ono 
Wilkof Herdwore & 
wpply Company 
100 Warner Rood, S. E 
. Oh 
Winkle Electric Co, Inc 
701 A Ae 


Y 


qmanema 
Degwell & Compony 
Dh 
Ore “Reciamenon Company 


OREGON 
Electric Steel Foundry 
reg 
os Compeny 
dé Stree 
Astorio, Oreg 
Industrial Machinery & 
Se pely 


4 Jams Avenue 


Industrial Steel & Supply Co 
North Be reg 


Ng at ge 
C. Supply Senpeny 
3 ' 

Philode 

Ace Beorng Rupees 
246 


Allentow P 

Ace Bearing Compony 
Ld Box 8 

Wy 9 Avenue 

s ' P 

as ene 
2303 Philodels 
fork 

tedvorwi ey dee ty Se 

E . 

Lal e Ld 

Maximon Machine Co 
80! Bivd 
Als ° 

Reilly Bros. & Rovb 
44 N Quee ' 

Transmission Equipment Co 
903 £ 
Pittsburgh ’ 

SOUTH CAROLINA 

Crowtord & Gorner, Inc 

O'Brien Debnom Compony 
2 E Ev ' 
Florence, § 

Southern Mill Supply Co 








FOREIGN Representatives 
ARGENTINA 
Stevens & Villesuso 
Munecos 110 
T Argentine 
cuBA 
Centro! Machine & Treding 
Co, SA 


" 
MEXICO 
thomes 
Monve 
Mexico 
PHILIDPINES 
The Edwerd J Well Co 


Robins Conveyors 
Africe 


SOUTH CAROLINA 
Theckston-Devis Supply Co 
828 Gervais Stree 


wt South Caroline 


TENNESSEE 


Hoyt 


Tipps Engineering ‘ 
° Inc 
St 


Memphis, Te 

TEXAS 

Allied Belting & Trans. Co 
2614 van Ave 

Beocon Supply Co, Inc 
825 Washington Ave 
Houst 10, Texo 


e Pose ly ne Works 


fl P Tex 
Greet Western Sup 
ath & Throcks 
fort 
Lloyd Electric 
5 tl 
ees ; 
Overton & Mims, Inc 
3 diane 
Wichita Falls, Texo 


VIRGINIA 
Bive Ridge Hordwore & 
Supply Co 
Bassett, V o 
Mill Supplies Corp. 


WASHINGTON 

Electric Sree! Foundry 
pokone, Woshingt 

WEST VIRGINIA 

Bivefield Mordwore Co 
Blue fe w Y¥ 

Smith Stee! Supply Co 


Wheeling, W. Vo 


WISCONSIN 

Dele industriel Supply Co 
8 Seren ¢ 
’ Bex 8467 

w 

Ele Co 


” 


w 
Richord € 
yaa ow 


Sandusky, Ohie, U.S.A. 








Yn en ace 
a product of f imagination . ode 


.. With an ideal combination of electrical and mechanical properties 


By working alongside folks like yourself at design desks, workbenches, and in 
laboratories--we've acquired a good idea of the time, care, and imagination 
you pour into the engineering and production of your products. The thick- 
skinned insulation tube for an expulsion fuse shown here is a good example. 
The manufacturer wanted moisture resistance, high strength, weather resistance 
plus excellent arc resistance—all wrapped up in a material that was easy to 
machine. Working with him, and using a little imagination, C-D engineers came 
up with two different plastics: Laminated Dilecto Tubing for the wall, and 
Vulcanized Fibre for the core. 

It’s another example of how you, too, can depend upon C-D to engineer 
the right iaminated plastic for your needs. For C-D has no “axe to grind.’ We 
can recommerd from five basic plastics subdivided into a remarkably wide 
range of grades and combinations of grades to supply almost any combination 
of mechanical, electrical, and chemical characteristics. For this kind of help 
and imagination, call your nearest C-D office, any time. 


CELORON (Molded High-Strength Plastic) 
MICABOND (Bonded Mica Splittings) 
DIAMOND FIBRE (Vulcanized Fibre) 
VULCOID (Resin Impregnated Fibre) 
DILECTO (Laminated Thermosetting Plastic) 


DE-4-50 


BRANCH OFFICES: NEW YORK 17 «+ CLEVELAND 14 + CHICAGO 11 «+ SPARTANBUPG, S. C e SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCC 3 «+ IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


y : : 
(Gentinental arr, FIBRE COMPANY 


Established 1895 .. Manufacturers of Laminated Plastics since 1I91I— NEWARK 40 © DEL AWWA 
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that gives you 
MILL TYPE HEAVY DUTY 


CONSTRUCTION and DESIGN 


egular Starte, 
« re 
"Ces, 


Here for the first time is a line of AC Magnetic 
Starters that provide the extra protection and 


rugged Mill-type equipment—at NOE 
COST! The ingenious design of 


arc interruption plus other 

you these advantages: 

e@ Forced rotation of arc minimizes burning 
of contacts. 


@ No filing. dressing or cleaning of contacts. 
No carbonization to shorten contact life or — 
operating temperatures. 
No cccumlation of Jonined gauss between wiring 
terminals to cause phase-to-phase failures. 
No tools needed to inspect contacts. 


furin® MULTI-TURN MAGNETIC BLOWOUTS 
Fear” and Twin-Break Contacts 


The advantages of strong blow-out coils and twin-break 
contacts are combined in the CLARK “CY” to give you 
new standards in starter performance. This is a FIRST 
in electrical control history. 


Let a CLARK application engineer show you what this new starter 


means to you in increased production and lower maintenance. 


tHe CLARK CONTROLLER co. 


CG 
'NEERED ELECTRICAL CONTROL + 1142 EAST. 152ND STREET, CLEVELAND 10, OHIO 
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When every refinement counts 
save space — weight — friction with 


CRO 


America’s only fully ground 
miniature ball bearings 








geometry, high capacity and smooth performance obtainable 
To achieve the ultimate in precision, more and more only in precision ground bearings. Available in sizes as small 
designers are selecting Micro bearings. In just two years, as 4g” O.D. and with tolerances to the millionths inch refine- 
sales have risen over 580% as new applications are de- ment of ABEC-7, Micro bearings minimize weight, space 
veloped and Micro bearings replace unground bearings and friction. Yet — size by size and type by type — they 
in design after design. For Micro offers you the accurate actually cost less than comparable unground bearings 





85 types and sizes to meet your specific design requirernents 
ge hatiel Conrad Radial 





Angular Contact 


Designed for maximum radial ioad The only miniature Conrad bear- A versatile, modern design, feo A special-purpose design widely 
capacity, with consequent superi ings made in the U. S. By for the turing lowest friction and highest used in the instrument field, of 
ority under shock, vibration and most economical and generally speed limits, both improving as fering substantial advontages in 
general heavy duty. For moderate useful of all precision bearing size is reduced. High copacity for capacity, shock-resistance and 
speeds, with thrust up to 40% of types. For radial, thrust or com- radial, thrust in one direction, or anti-friction over the usual sliding 
radial load. 1/8” to 3/8" O.D bined loads. Wide speed range. combined loads. Sizes from 3/16 friction, jeweled pivot arrange 
Standard and extra-light types Sizes from 5/32” to 3/8" O.D to 3/8” O.D ment. From 5/32” to 3/8” O.D 


cpio tN | hanged 


+ ie 
0 4’ 

ni apn Cans. 
A single-row, internal self-align The first and only miniature bear- This recently developed design 
ing type, with outer raceway ing of its type made in the U. S. often makes possible considerable Write for 
ground to a generated spherical Offers outstanding advantages for manufacturing economies by fa . * 
surface, permitting 10° or more consistent performonce, particu- cilitating mounting and assembly Technical Bulletin No. 50 
of misalignment between shaft larly as to starting or breakaway Available in both Full-Race and iving ¢ Jete engin. 
and housing. Moderote radial, torque. Values of .0006 in.-oz. and Conrad types. Sizes from 3/16 9 9 complete engineering 
light thrust loads. 4” to ¥" 0.0 below with 70 grams thrust load to 5/16” 0.0 data and specifications 














NEW HAMPSHIRE ||| R©O BALL BEARINGS, INC. 
3 MAIN STREET, PETERBOROUGH, N. E. 


“The Smaller the Bearing - The Better it Runa 
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power modernization 
bans 


perfect 
speed 
control 





STERLING SPEED-TROL 


...GIVES YOU VARIABLE SPEED CONTROL 
NECESSARY FOR: OUTSTANDING FEATURES: 


PROCESS CONTR f: Temperature — viscosity — Infinite speeds— positive speed 
level — pressure — flow — etc. pone fingertip control 
pe f NTRO t: Baking — drying — heating — — oon pda poco ‘ 
s for cll 9) — pasteurizing —soaking—chemical action) 10 hood design — stecnsalined 
pictoria yu ans . A 9, - wh ‘ee Herringbone Rotor— through 
showing Sterling EQUIPMENT ADAPTATION TO: Load variation—se- yentilation— shielded ball bear- 
C quence synchronization. Size — tension — hardness ings versatile mounting 
Wheels of Industry. or shape of materials to be processed—machined NEMA dimensions—shock ab- 
conveyed — blended — mixed — etc. sorbing — quiet operation 
' NS IN: Quality —quantity—operators’ abil- rugged —compact —dependable 
ities — etc. —long life. 


TERLING °33:::: 
MOTORS 


Plants: New York 51, N. Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile. 


ME 


Offices and distributors in oll principal cities. 
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Where you'll find 


an eager ear..... 


FOR YOUR SPRING STEEL PROBLEMS 


‘ v 
en: x £ v¥ i 


In spite of shortages, your Sandvik representative is still solving 
spring steel problems every day. 

He's using his specialized knowledge to suggest close-to- 
perfect substitutes for out-of-stock sizes. He’s supplying stee! to 
accurate tolerances that minimize rejects. And, he is still supply- 
ing the exact answers to specific spring steel requirements from 
Sandvik's stock of over 800 sizes. 

For spring steel with uniform physical characteristics, fine 
surface finish, accurate gauge and long fatigue life, check with 
Saadvik. 

Sandvik cold-rolled, high carbon strip steels are available: 

Precision rolled in thicknesses from .001” 

In straight carbon and alloy grades 

In special analyses for specific applications 

Annealed, unannealed or hardened and tempered 

In a wide range of widths 

Unpolished or polished bright, yellow or blue 

With square, round or treated edges 
Phone, write or wire your nearest Sandvik office for further 
your copy, today. information or technical belp. 


SANDVIK STEEL, INC., 111 EIGHTH AVENUE, NEW YORK 11, N. Y. 
WaAtkins 9-7180 
230 N. Michigan Ave., Chicago 1, Ill., FRanklin 2-5638 
1736 Columbus Rd., Cleveland 13, Ohic, CHerry 1-2303 
SANDVIK CANADIAN LTD., 426 McC 4 St., Mont., Can. 


Write, on your letterhead, for 
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Tvs as simple as that when you rely on Taylor 


full-line service. Here's how and why: 


1. If your problem demands 
vulcanized fibre that is excep- 
tionally tough, high in dielec- 
tric strength, light in weight, 
easily machined, attractive in 
appearance, insoluble to most 
solvents and withstands abra- 





sion, you can solve it with 
Taylor Vulcanized Fibre in 


sheets, rods, strips, or coils. 


2. If your problem calls for 
phenol fibre or glass melamine 
and silicone laminates to meet 
specific electrical, physical, 
chemical or mechanical char- 
acteristics, you'll find the 
material you need in our 
wide range of grades. These 
versatile materials, too, are 
available in sheets, tubes. rods 


and strips. 





3. If you are looking for a 
dependable source of supply 
for parts fabricated to your 
specifications, Taylor Fabri- 
cating Service is equipped to 
turn out precision-made parts 
on time, ready for your pro- 


duction line. 


Next time you require laminat- 
ed plastics, remember Taylor's 





full-line service— you'll save 
yourself time, trouble, money, 


and a lot of worry! 


Here is the new Taylor 62-page 
catalog. It contains specifications 


TAY L o R 2 r B R E Cc re] NST and description of Taylor 
* 


Laminated Plastics. See for 


/; If J] NORRISTOWN, PENNSYLVANIA yourself how you can make your 
abd 
+ 


product or part better with the use 
WESY COAST FACTORY: LA VERNE, CALIF. 
of these plus-value materials. 


OFFICES IN PRINCIPAL CITIES Write today for Catalog PE6. 
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WHEN YOU NEED 
DEPENDABLE 
CONTROL VALVES 


e « « SPECIFY 


Control valves for air, gases, liquids or refrigerants must be completely 
dependable particularly where automatic functioning of product or 
process is required. A-P offers years of experience, unexcelled engineering 
facilities, plus precision manufacturing methods and meticulous quality 
control to back up its guarantee of DEPENDABILITY in Service. A recognized 
leader in the field of flow-control, A-P offers a wide range of types and 
sizes pressure, temperature or electrically controlled, 





REMOTE CONTROL 


SOLENOID VALVES 





Heavy-duty, pilot-operated, industrial-type so- 
lenoid valves for water. Non-overheating mois- 
ture-proof l, easily removable strainer and 
valve seat. Capacity to 3000 gal. per hr. 


Multi-purpose solenoid valve. Handles air, wa- 


ter, or non-corrosive liquids and gases. Capacity 
up to 600 gal. per hr. 





Rugged, long-life solenoid valve for low pres 
sure air or gas control Positive opening and 
seal-off, even with voltage or pressure varia 
tions. No sticking or gumming. Quiet, no-hum 
operation due to unique design. 


SILENT, POSITIVE-OPERATION 


THERMO-ELECTRIC GAS VALVES 





Where inexpensive, reliable automatic temper- 
ature control is required, this thermo-electric 
gas valve has many advantages. Its diaphragm 
yperated power element is absolutely silent in 
operation. Positive, tight seal-off; full openin 

full closing on 36-second cycle. Large capacity; 





compact size; dependable functioning 


PRESSURE-REGULATED 


WATER VALVES 


\-P water valves will control water flow in 
response to pressure changes. Unique valve de- 
sign permits trouble-free operation even in very 
dirty water. Operating pressure adjustable from 
65 to 300 p.s.i. Maximum water pressure 150 
p-s /8", 2”, and 3/4” sizes; capacities 
from 3 to F per min, 


PRESSURE OR TEMPERATURE CONTROLLED 


EXPANSION OR THROTTLING VALVES 





Designed primarily for refrigerant control, A-P 
expansion valves are adaptable to many appli- 
cations where automatic control of temperatures 
or pressures is required. If you have a problem 
involving the control of liquid or gas flow in 
response to pressure or temperature changes, 
a standard, low-cost A-P expansion valve may 
provide an immediate answer. 











Ap) DEPENDABLE Controls 
For Air @ Liquids @ Gases @ Refrigerants 


A-P CONTROLS CORPORATION 


(formerly Automatic Products Company) 
2401 N. 32nd St., Milwaukee 45, Wis. @ In Canada: A-P Controle Corporation Ltd., Cookeville, Ont, 
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STOCKS ARE 


pe Se 


Save time and money assure your- 
self of uniform quality and’ parts 
interchangeability. by ‘standardiz 
ing on Boston Gear quality prod 
ucts’ stocked at these Authorized 
Boston Gear Distributors one 


near youy 


364.366 Broodwoy 
OWN, PENNSYLVANIA 
Co., ine 


250-256 Hammon St 
ATLANTA, GEORGIA 


350) Brehe's Lone 
BIRMINGHAM, ALABAMA 
Ower-Richards Co., ine 

909 Ind Ave. 
BOSTON, MASSACHUSETTS 
hendie & forqun 


20 Mom St NEWARK, NEW JERSEY 
BROOKLYN, NEW TORK Squier Schulling & 

M.A. Dickie 419 Plone Sr 

3) 4-36m Si 


” MEW ORLEANS, LOUISIANA 
BUFFALO, MEW TORK yr ue 
a! & Co 


Melelion A.C 
73 Tomouptowas St 

MEW YORK, NEW TORK 

t ww & Co., ine 

¢ Mee Boston Gear Works, 480 Com 

CHATTANOOGA, TENNESSEE Seten Goat Sette, 009 Ca 
watee Bearing & Tronwmason ne oy 202 

2 outh Brood St OAKLAND, CALIFORNIA 

CHICAGO, HLLINOIS Marwedel 


245 W. Fulton St 
CINCINNATI, OHIO PITTSOURGH, PENNSTLVANIA 
ty oup. Co oda Co 


mo qe 
QUINCY, MASSACHUSETTS 
Works 


4) Seo. Petterson Bivd 
DENVER, COLORADO ROCHESTER, NEW TORK 
¥. extern Belting & Packing Co. John M. Forster Co 

720-28 Wares St 
oes aonms, tome ST. LOUIS, MISSOURI 

mdard Oo é-Wright chy. & 
223-1229 N. Broedwe 
SAM FRANCISCO, CALIFORNIA 
te Wort 


MICHIGAN 
W. Morwede 
4 ie <7 35 Miswon St 
GREENSBORO, NORTH CAROLINA SEATTLE, WASHINGTON 
om Sur pine on & 
fer Ave ’ Ave 
HAMILTON, ONTARIO SPRINGFIELD, MASSACHUSETTS 
jencid Coventry, iid 8 or Work 
t thing? 
COMMECTICUT SYRACUSE, NEW TORK 
433 New Pork Av 
HOUSTON, TEXAS 
Gee “ ther . © 
2702 Pol 902 Twiggs 
INOIAMAPOLIS. INDIANA TOLEDO, ONO 
Vonnegut Nerdware Co mo Belting & Tron 
402 W. marylond St 406 Orenge St 
JACKSONVILLE FLORIDA TORONTO, ONTARIO 
8. Mubberd Renoid-Cowentry, Lid 
32 W. Bey St 
KANSAS CITY, mISSOURI 
tw hy. & Sup. Co 


Heid! mM. 


50 taword St 
TRENTON, MEW JERSEY 
Wiley Mughes Sup 


ONTARIO 
entry, Lid 


24 Oxtord St, East " 
t TY, MEW YOR ~ as 
Neg bm Ae ome WINSTON-SALEM, 
06 Jochsor Ave CAROLINA 
LES, CALIFORNIA - Macher, Lo 
eek Geo. OG E. Ira St 
WORCESTER, MASSACHUSETTS 
Gorrert Supply Co WM. Stewie Co. 
3844 5. Sento Fe Ave, 71 Fremont St, 


STOCKS ARE 


_——.. ea 
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*LOOK WHAT BOSTON 20° PRESSURE STANDARDIZE ON 
ANGLE GEARS SAVE YOU! STOCK BOSTON GEARS 


» sey me Pressure Angle DESIGN THEM INTO 
ears instead of ordina 
Tah" PLA. geore of Montiel YOUR EQUIPMENT 
horsepower rating and save: 
ALWAYS SPECIFY THEM 


21.2% in COST FOR REPLACEMENTS 
23.4% in WEIGHT 


16.9% in SPACE 2ST 


Ask your nearby Boston Gear Distributor for 
Boston 20° Pressure Angle Gears. 


(see adjacent lisi of Authorized Boston Gear Distributors) 


G BOSTON GEAR WORKS ¢# 


71 HAYWARD ST., QUINCY 71, 


SESERXIPEa”S a 


bow! beens 
bee ne 


Bere Geen Mme Goon Nehcet Goorr Were Geo Sprecher ond Chews 
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" AUTOMATIC - 


SE 


- - 
POWDERMET PARTS “Sentinel of FILTER element removes 
fe. solids .00039 and larger. 

sls the Air Line TRANSPARENT BOWL pro- 
i ~, vides visibility. REGULATOR 
’ is capable of passing ‘arge 

volume with an unrestricted 
flow and minimum amount 
| § of pressure drop. Self-bleed- 
g - f ‘s ing, compact, simple. Ma- 
4 a proven Rye nd ber aluminum. 
' ‘ LUBRICATOR delivers de- 

“<caggee® 4 : sired volume of oil. Adjust- 
able Venturi Valve permits 
efficient operation on broad 
range of volume and pres- 
ING@REASE your Pneumatic sure. Bowl can be refilled 
« = Grinders without shutting off air sup- 

ply. Any of these 3 devices 

can be used as separcte 
units or in any combination. 


“Remember, Built - in 
quality remains long 
after first-cost disap- 
peors”’ Write for Literature 


| # ° Mf 
Fo 46 Victor Ave. 
? 
a 


DETROIT 3, MICHIGAN 











7 os: of 10 


leading Rood Grader Manufacturers Use 


ROCKFORD 


PRECISION PARTS ARE DELIVERED READY CLUTCHES 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! ; Ta taere Reliable Service Under the Bitfca 
LA wet Working Conditions Met in Road Building Wort. 


Gears, bearings, electronic components and small assembly ” ROGTORD CLUTCH teoe! anes SS 
rection odvomtages ol! help. 


parts are fabricated to your specifications and tolerances. You 
avoid troublesome raw material procurement problems, / 
decrease the burden on over loaded equipment in / / i ROCKFORD ClUTC:) DIVISION 
your own plant and reduce costs at the same { , 200 Catherine Street, Resttord, Witncte 
/ 





time. Send for this free booklet today and see how 
“Powdered Metal In Your Production Picture’’ {4 


will increase your output! ‘ Ae << 
PONDERED METAL PRODUCTS CORPORATION Gf, Anni # | 


| rea axol.t> 
CLUTCHES 
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PAP 


“Trade Mork 





(Ander 4 dSS..-1Hevp LAST FOREVER! 


If you could pack your electrical apparatus in 
glass, there’s no telling how long it would last! 


But it’s service use that pays off in profits, so a 
prominent locomotive maker chose the next best 
use for the protective qualities of glass—or, more 
specifically, insulating materials made with 
Fiberglas* yarns. 

Here’s how he does it: 


Electric traction motors that directly drive the 
wheels on diesel-electric engines, normally have a 
usable life of only 600,000 road miles. Armatures 
and coils insulated with organic materials break 


down under service use, causing costly down-time. 


The solution: Coil and armature insulation made 
with Fiberglas glass-base materials and silicones 
which permit higher currents, resist heat far longer. 
The result: traction motor ratings increased from 
700 to 835 amperes . . . braking effort upped 23 

. . locomotive rating upped 2 . and, most 
important of all, road-mile life increased 8 times! 


This is just one example of product improve 
ment made with Fibergias glass-base insulation 
If you make or use electrical apparatus, it will pa 
you to investigate Fiberglas insulating material! 


OWENS-CORNING FIBERGLAS CORPORATION, ELECTRICAL SALES DIVISION, 16 East Séth Street, New York 22, N. Y 


« 
OWENS-CORNING 


LIBERGLAS 


*Piberglas is the trade-mark (Reg. U. S. Pat. Off.) 
of Owens-Corning Fibergias Corporation for a 
voriety of products made of or with glass fibers. 
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For Drawings That Wont | 


Get ‘EDGY’ With Age... 


Specify Arkwright Tracing Cloth! Then you can be 
sure that no matter how often a master drawing is 
yanked out of the cabinet, it will never become 
ripped, or paper-frayed around the edges to spoil 
your work. 

Arkwright Tracing Cloth is the best insurance 
you can get that your drawings will never go 
brittle, discolor or become opaque with age. Best 
insurance, too, that original drawings are always 
sharp, clean and ghost-free. Erasures on Arkwright 
cloth re-ink without feathering. And every roll is 
carefully inspected for pinholes, thick threads or 
imperfections of any kind. 

All good reasons for you to remember: if a 
drawing is worth saving, put it on Arkwright Trac- 
ing Cloth. Would you like a sample? Write Ark- 
wright Finishing Company, Providence, R. I. 











for 


SPECIAL 


INSULATION PROBLEMS 
of 
Polyethylene ova Vinyl 


... we offer our facilities 
for special compounds, 
special design, extrusion 
and fabrication. Consult: 


Extruded Products Division 
DEPT. PE 


GERING PRODUCTS 


Pioneers in Electronic Insulation 
KENILWORTH, N. J 











PRECISION DIE MADE — LOWEST POSSIBLE COST 


DAYTON ROGERS MFG. CO. 


lis 7, Mi 














{ T] R T i 5 since 1919 ciate 


@ manufacturer of 


UNIVERSAL JOINTS 


Can Save You TIME and MONEY! 

14 sizes — 38” to 4” O.D. —in stock at all times and 

ready for immedicte sample or volume shipments 
a Every facility for special specifica- 

° L U tion jobs. Free engineering data and 

price lists on request 

@ Ball type for light duty application 

@ Stondard for heavy duty 

@ lo-Friction for most exacting demands 


Whotever your requirements, we invite your inquiry 


CURTIS UNIVERSAL JOINT CO., Inc. 


€ 11 Birnie Ave. Springfield, Mass. 4 
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This new Centri-Spray washer thoroughly cleans up to 
400 cylinder blocks an hour. It often runs 3 shifts a day 
six days a week tough job for the nine Howell Industrial 
Motors which > 


Four H.P. motors operate the unique Centri-Spray 
units which envelop the rotating blocks with a powerf 
high-volume spray of water. A high-head centrifugal pump 
equipped with a 15-H.P. motor, flushes blocks internally 
All foreign matter is completely removed, inside and <¢ 
Four motors, from 1/3 to 20 H.P., power the automatic 
sludge remover, the recirculating pump, the main conveyor 
and the high-pressure blowoff fan. 


Howell Type K M« . _ Howell engineers worked closely with this manufacture! 
—— —ag vengle | to provide the right motor for each application. As 
« t, « S ume anc . 

to 150 HP 1800 hither this Howell-powered washer easily takes the 


vertical or horizontal operating schedule in stride 


Highest quality motors, designed for your specific job 
are ty}:ical of the service you get from Howell. Let us 
handle’ your electric motor needs. You'll find precision- 
built Howell industrial type motors a profitable invest- 
ment that pays off in extra years of dependable performance 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


Howell Type F Motor. A high-slip . 
high-torque motor designed for 

I and aring operations 

s 12 to 200 H in open frames HOWELL ELECTRIC MOTORS CO., HOWELL, MICH 
to 125 H.P. in enclosed frame 


Precision-built industrial motors since 1915 
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Found: 


The 2% that cured a Pickled Pump 


How years of N-B-M Metallurgical experience 
paid off by solving a severe problem of corrosion 


When a vinegar producer suddenly starts 
having frequent pump failures due to extreme 
impeller corrosion, it's pretty evident that 
something unusual is going on... particularly 
when the same pump had been used success- 
fully for years. The pump manufacturer sent an 
engineer to the installation . . . and found that 
concentrated vinegar was being pumped, in- 
stead of diluted vinegar as before. Impellers 
in some cases were lasting only 1 week. 

The pump manufacturer came to us with the 
facts—and our Metallurgical Department was 
immediately put to work on the problem. 


COMPANY. 


Result? 

of a new alloy were on their way with a 
slight but important alloy change . . . the 
addition of 2% nick:i. These impellers now 
last 18 months to 2 years—longer than they 
ever had before! 


In a matter of days, impellers 


We're proud of examples like this ... be- 
cause they show how effectively our facilities 
for Research and Engineering — combined 
with 75 years of practical application expe- 
rience — make money-saving solutions to 
problems on... 


Non-Ferrous Bearings and Castings— 
As-Cast or Machined 
Babbitt Metals— 
For every type of 
bearing service 


Bronze Bars— 
As-Cast or Machined; 
Cored, Solid, Hexagon 


| - NATIONAL BEARING DIVISION 


4932 Manchester Avevue + St. Louis 10, Mo 


¢ MEADVILLE, PA. ¢ NILES, OHIO © PORTSMOUTH, VA, @.ST. PAUL, MINN. © CHICAGO, ILL. 
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wou qart Nn 


Air inlet Electroaire valve 


Air motor 
Hydro-check 


Model HCBEMSB-60, 


You get the smooth piston travel characteristic of hy- 
draulic operation plus the fast flexibility of air power 
from the Bellows Air Motor and Hydro-Check, combined 
in a single unit. 


TWO MOUNTING STYLES This compact power unit has the built-in ELECTRO- 


Model HCBEM Air Motor and Hydro- AIRE* directional valve; electrically controlled, but 
Check is available arranged a cae. air-powered. The valve operates on 8 volts, so you can 
dem, as shown above, or in parallel, use simple low voltage wiring. No electrical hazard to 
as sketched below: operator or machine. Place your controls where you wish 
The piston rod responds instantly, without lag or delay 





— a mo , 

7 a 4] This power unit is fast. The valve can make as many as 
1} Dm 2200 movements an hour, ail day long, without over- 
=p heating. Built-in speed controls (one for the power 


= stroke, one for the retract) let you adjust piston rod 
ie speed to your own needs, 


But the Hydro-Check is the control element that makes 
os this power unit so radically different. The Hydro-Check 

Five bore sizes: 144", 1%", 24% ) 

334” and 44”. Stroke lengths up flattens out the bounce or chatter that occurs as a result 

to 18” or more. Combination units of the natural compressibility of air. The air cylinder 

. Air — and bear peng -— piston movement becomes miraculously smooth. You 

a > © . » st ’ 

a Sees ee ee Seen have the smoothness of hydraulic operation plus the 

ard Bellows manually operated “" ¢ a ’ 

uahes: aad of conti. Ais Mister advantage of air’s speed and flexibility. You can set the 

and Hydro-Checks are available as Hydro-Check to take over control at any point; so you 

separate units can have rapid advance and rapid return, yet have full 

control over the feeding stroke. 


All in all you just can’t beat the combination of Bellows 
Air Motor and Hydro-Check for fast, smooth, accurately 
controlled air cylinder power. 


Write * TM Reg. Patent Pending 
for this FREE Bulletin 


Photographs, wiring diagrams, tech- 

nical data, case histories, etc. on 

Bellows Air Motors, Hydro-Checks 

and other Bellows “Controlled-Air- 

Power” Devices. Shows bow easy it ‘ 

is to use flexible, economical air B 11 

power for “Faster, Safer, Better, Th e Sr Oh, '4—) i (or 
Production.” Address Dept. PE6S51, r 8. 5 

The Bellows Co., Akron, 9, Obio. AKRON 9. OHIO 
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The Brewers uncovered a 


new wrinkle in an old, old science 


HE ancient amber brew, you might call it. Brewing 

was a familiar art at least 5500 years ago by 
archeological record, and probably tor many cen- 
turies before that. 

In such a dynasty, the brewers naturally have run 
the gemut of materials for their equipment. Starting 
with the sun-baked clay of the ancients, ranging through 
wood and various metals, today the emphasis is in- 
creasingly on stainless steel in the never-ending search 
for higher quality and purity, finer taste and flavor, 
and lower overall costs. The bright, shining face of 
Allegheny Metal is to be found in equipment from one 
end of a modern brewery to the other, in the barrels 
on the trucks and in almost every tap-room. 

lhe reason why is easy. No other available metal is 
at once as strung and as resistant to corrosion, heat 
and wear as stainless steel. 


That’s why Allegheny Metal is an essential material 
for so many industrial purposes—and for fighting 
equipment, too. We're steadily increasing our pro- 
duction, continuing to spend millions in the process— 
and as a further measure to spread the supply of stain- 
less steel, we offer every assistance to users to avoid 
undue wastage and spoilage. 


* 7 . + * 


Complete technical and fabricating data—engineer- 
ing help, too—are yours for the asking from Allegheny 
Ludlum, the nation’s leading producer of stainless 
steel in all forms. Branch Offices are located in prin- 
cipal cities, coast to coast, and Warehouse Stocks of 
Allegheny Stainless Steel are carried by all Joseph T. 
Ryerson & Son, Inc. plants. @ Allegheny Ludlum 
Steel Corporation, Oliver Bldg, Pittsburgh 22, Pa. 


You can make it BETTER with 


Allegheny Metal ::. 
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at BRAD FOOTE is the art and science which converts gear designsanto: 7 
drawings and specifications of component parts. Here . . . im Our 


own plant... our own engineers determine mechanical and metallurgical 
structures. Our own draftsmen create the intricate, accurate drawings 
from which other skilled hands make the finished pieces. 

@ Engineering is important. It is a primary step in BRAD FOOTE’s 

method of complete manufacturing control. It assures you 

of gears which will perform satisfactorily . .. when used in 

your shop or on equipment you sell to others. 


@ This engineering service we give our customers is another reason 
why we can say—‘‘No one shares our responsibility."’ 


BRAD FOOTE GEAR WORKS, Inc. 


Bishop 2-1070 + Olympic 2-7700 + 1309 South Cicero Avenue 
Cicero 50, Illinois 
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need d-c solenoids? 


Do you have a problem inv olving d-c solenoids? To get 
more work per unit volume—at lower cost, look to 
Soreng for d-c solencids that do a better job longer! 

Soreng-engineered d-c solenoids incorporate exclu- 
sive design features that assure — 


@ More work with the most efficient use of copper 
and steel 
Elimination of the bottle-necks. usually found in 
magnetic circuits 
Lowest practical weight and smallest size consistent 
with required work output 

@ Huskier construction for longer service life 


@ Lower cost 


Typical of Soreng engineering is the d-c solenoid illus- 
trated above. Designed for use on the hydraulic lift con- 
trol of one of the nation’s leading farm implements, it 
provides both push and pull, with a stroke of 4" in each 
direction. Operating on 6 volts d-c, it develops a force 
from 25 pounds in the open position to 50 pounds in 
the seated position. 

Performance characteristics like these are the reason 
why so many of the country’s major manufacturers rely 
on Soreng for solenoids that do a better job—longer. 
information about d-c or a-c solenoids? 


N16. 


Want more 


Write, without obligation, 


PD} 


VV 


to Dept. 


America’s Largest Manufacturer of Solenoids 


9555 Eden Ave., Schillegy Park, Ili 
Schiller Park, Ill . 


Chicago Suburb 


Plants Fremont, Ohio 





TO 


The problem: To provide a means 
of power transmission between 
power take-off and mower at- 
tachment that would give max- 
imum efficiency — eliminate ex- 
cessive vibration eliminate 
danger of exposed rotating parts 
and costly clogging and jamming 
caused by dirt, grasses. Stow 
Flexible Shafting sofves these 
problems — transmits power 
smoothly, safely, economically 
Put Stow to work on your prob- 
lems today! 


Lit 





FLEXIBLE SHAFTING SOLVES 


Power Transmission Problems . 


Annis Front-End Mower 
Manufactured by 
Krengel's, inc., 

Twin Falls, idaho 


BETTER! 


Send for your 
free copy of 
Stow Flexible 
Shafting 
bulletin and 
orque 
Calculator 





MANUFACTURING CO. 


426 State St 


Binghamton, N Y 


MISCO ?2xec!s!°” CASTINGS 


CAST TO 


MICROMETER TOLERANCES 


Part: 

CORE CATCHER FINGER 
(Oil well drilling equipment) 

Alley: Miscrome 4 (AIS. 

Type 410 Modified) 

Weight: .06 oz. 


More than 500,000 castings of this piece 
hove been pradeced to canting physical and 


.] ily high 





service stresses require critical inspection in- 


cluding 100% X-ray 


This core catcher finger is similar 
to hundreds of different types of 
components that can be precision- 
cast with resultant economies in 
machining and material costs. The 
Misco Precision Casting Process 
provides low-cost quantity produc- 
tion of small, intricate alloy steel 
parts, uniform in quality, dimen- 
accuracy and soundness. 
Engineered for performance rather 
than convenience of fabrication, 
Misco Precision Castings can be 


sional 


readily adapted to products and 
manufacturing processes. Misco 
has superior quality alloys to suit 
high strength 
hardenable, wear resisting, heat 
and corrosion-resisting steels. 
Misco has extensive precision cast- 


your requirement; 


ing technical experience and the 
necessary production skill. We offer 
assistance with design, production 
and application of precision cast 
ports that must resist heat, abro- 
sion and corrosion. 


PRECISION CASTING DIVISION 


Michigan Steel Casting Company 
' 1999 GUOIN ST. - 


One of the World's Pioneer Producers a 


HC 


DETROIT MICH 


butors 


of Heat and Corrosion Resisting Alloys 
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unting Cast Brorize Bearings lend them- 

selves readily to simple, clean design—~only straight 

shaft, a bearing of finely finished bearing bronze, a 

5 housinll séirrowinding it and the ‘oil film 1 insulate 
“against noise and wear. The Bunting Brass & Bronze 


Company, Toledo 9, Ohio. Branches in principal cities. 


‘_4ahO™ BRONZE BEARINGS” + oPRECISION "BRONZE BARS: *’ BUSHINGS 
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HERE’S AN 


Cut the cost of dies 
Gain weeks of time 


Saineafi 


spinning and fabricating 


SPECIALTY! 


COMPACT, RUGGED, 
PRECISION BUILT 
FRACTIONAL H. P 
ELECTRIC MOTORS 


can Help You Lick 
Production 
Problems 


Bellmouth for testing 
jet engines spun and 
fabricated of stainless 
steel. 


For 25 years, OSTER hos specialized in 
building fractional H.P. motors to meet 
specific requirements. OSTER is unsur 
passed in engineering, tooling, and as- 
sembly of electric motors up to 6” max- 
imum O.D. of the following types 
Direct current—6 volts to 220 volts 
Universal motors —6 volts to 220 volts 
Induction motors — conventional 
voltages 
Shaded pole motors — conventional 
voltages 
400 cycle motors of the smaller sizes 
Also precision electro mechanical 
assemblies 


All this OSTER experience 
ond precision workman 
ship, plus the consider 
able volume of fractional 
H.P. electric motor pro 
duction, assures you o re 
liable source for motors 
of dependable perform 
ance. For full information 
as to how OSTER can serve 
your special motor needs 
write, wire or telephone 


JOHN OSTER 


MANUFACTURING CO. 
RACINE, WISCONSIN 


HIGH tooling costs — months of waiting time — the urgency 
of the hour — these very real conditions need not bring 
despair to able designers and alert production executives. 
Spincraft engineering may well provide you with a welcome 
solution at a small fraction of conventional fabricating costs 
and in far less time. 

The parts or products you see here refiect what can be 
done by spinning and fabricating in 
combination. This resourceful approach 
provides a wide range of opportunities 
in many metals that you are invited to 
discuss with Spincraft engineers. The 
answer you want cannot be guaranteed, 
but others have been helped so often 
and so well that Spincraft has become 
the world’s largest metal spinning and 


. ° . % Send for the Spincraft 
fabricating piant. Call or write 


Data Book—40 pages 
of engineering infor- 
mation that will be 
helpful to you. 


4139 W. State St. 
Milwaukee 8, Wis. 


Heretofore known as 
= Milwavkee Metal Spinning Co. 





314 


us 


air conditioning, packaging, refrigerativn, 
air, printing equipment, ec. 


The “M" Series valves are approx. 4% high, yet have ex- 
tremely fast action and large capacity for liquids, air and inert gases! 
They have soft insert seats to prevent leakage — will operate in any 
position— nylon fabric coated diaphragm for long life —mox. power 
consumption 10 watts—continuous duty! M-2 two-way normally closed 
— 5 to 150 p.s.i.— port size %" or ’&"; orifice Ye — pilot operated. 
M-3 three-way normally closed, three-way normally open or direction- 
al flow—20 to 150 p.s.i.—port size ¥" or %"; orifice ¥e"' — pilot 
operated. Special models available. 


Write for Bulletin No. 493 


Scamertvectric VALVE DIV. 


THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 
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would a flexible connector help 
product Wwe: 7 


squirts 
around 
corners 


modern coat of armor 


rides the rods 
The f) 4 refrigerant 


| 
I 
| 
inese ex ere y¢ € t Amer In Seamiess | 
| 
| 
| 


Bronz Tish 





a flexible suggestion 

in engineering your product: there's an 
American Flexible Metal Connector for every 
connector problem — for eliminating vibra- 
tion, for cramped connections, for misaligned 
ports, for moving parts. Strong, tight and 


corrosion-resistant 


Write for Bulletins SS-50 and CC-300 to 
The American Brass Company, American 
Metal Hose Branch, Waterbury 20, Connec- 
ticut. In Canada: The Canadian Fairbanks- 
Morse Co., Ltd. 


wherever connectors must move... 


CAL FLEXIBLE METAL HOSE AND TUBING 


Propuct ENGINEERIN¢ , 195 315 





another 
tough ce 
° ; ; A GREAT NAME IN 
cold heading : Eee || CUSTOM INJECTION MOLDING 

job bv |tamrenas Mall 

j0 y FF | Serving Industry-~-~-= 
ae J | with the best engineering 

SCOVILL Re: FE and production facilities 
Ss for top quality Plastic 
Parts and Products 


PY¥EO-PLASTIC 
CORPORATION 


This copper transformer stud is being produced 
by cold heading at Scovill for a well-known 
electrical manufacturing company. Note the 
different diameters and shapes, the staked 
wings and ‘‘captive” fiber washer. Copper, "Aditi ; rT | IN 'Z,) 
though difficult to work on automatic screw ‘ " 


SUB-FRACTIONAL HORSE POWER MOTORS 





WRITE TODAY FOR FREE BOOK ON PYRO SERVICES 


machines, is admirably suited for cold heading. 

By preserving the flow lines in the metal, cold 

heading also produces a stronger part. 
Although this particular part is designed for 


Seeeeeeeeeeeeee 


an electrical component, it may spark a solu- 


tion to some similar prcblem you have, involv- 





ing different diameters, washer assembly and 
staked wings. For further information send 


your sample or blueprint. 


TYPE F BLOWERS 


Originally designed for cooling electronic tubes in 
transmitters, induction heaters and diathermy equip- 
ment, Heinze F2 Blowers have become popular also for 
advertising displays and similar applications where a 
small current of air and quiet operation are required 


Ee HEADING 


“Guide to the Profitable 
Use of Cold Heading” 

— Bulletin No. 2 describes 
the advantages and 
limitations of this process 
for the designer. It's 

free for the asking. 


Characterized by low wattage, neat appearance and 
light weight. The shaded pole motor will not cause 
radio interference 

115v AC 60 cycles 15 watts 

F2D (double) 20 CFM 3000 RPM 


free air) 


Oe Fee ee ee eee seeeseseserese® 


9806900000 CObes £0008 C0 SOEs Se SEs eS eeeeeneeees CHESS TEES SSTSS SSE SES 


RECESSED WEAD SCREWS + SEMS + TAPPING SCREWS ; / ) 000 
STANDARD MACHINE SCREWS + SPECIAL COLO HEADED PARTS : J F2S (single 10 CFM 3 RPM 


free air) 


WAL FASTENERS AND 
SCOWLL . eer eaars Seine Electric Co | 
INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 685 Lawrence Street 


SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN n _ LOWELL, MASS _ 


Montclair, NJ * Detroit « Wheaton. Ill * Los Angeles + Cleveland « San Francisco 
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HydrOlLic 
PUMPING 


For Circuit Pressures to 5000 psi 37 different types and 


: i ti res- 
For any hydraulic circuit need—with any pressure capacity up to F sizes @ Opera ing pres 
5000 psi—one of the 37 different models of HydrOILic Pumping a sures from 400 to 5000 psi 


Units will give you highest efficier.cy in a rugged, compact, space 


saving package @ Constant or variable vol- 


The HydrOILic Axial Piston Pumps that form the heart of ume types @ Volume control 
these pumping units have been shown by repeated tests to de 


liver high volumetric efficiency at operating pressures up to by handwheel, stem or pres- 
5000 psi. They are hydraulically balanced throughout, with sure compensation e Volume 
fewer parts and s‘mplified construction that means longer j ‘ ) 
service with lower maintenance costs ; deliveries from 2 to 35 gpm w Ef- 
The advanced performance attained in HydrOILic ficient axial piston pumps @ Res- 
Pumping Units is the result of more than 25 years of z . nat 
specialized engineering and manufacturing experi- < ervotr capacities from 16 to 165 
ence at Denison-- experience concentrated in the ‘ Il Si | | H f 
allons ingle-panel mounting o 
field of oil-hydraulic equipment. Their advan- “ 9 e 9 P 9 
tages have been proved by users in almost every motor, pump, relief valve, gauges and 
field, under all types of operating conditions - ’ . 
: controls @ Available with thermostati- 
For best results on your hydraulic circuit 4 a 
needs, use Denison HydrOILic Pumping 3 cally controlled cooling systems ® Com- 
Units, Valves, Controls, Fluid Motors, and 


emes. Wolse tor cunpbits iilesnation pact design simplifies circuit arrangement 
@ Large series units meet J. |. C. standards. 


WS TRS0] TBE The DENISON Engineering Company 
7740) L . Dublin Rd. Columbus 16, Ohio 
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PRODUCTION OF STAINLESS 
STEEL PUMPS FAST and ECONOMICAL 
WITH “HAYNES” PRECISION CASTINGS 


Stainless steel gearless pumps were strictly a 
specialty” item with a New Jersey pump manufac- 
turer until investment castings were put to work, 


rhey are now being mass-produced as a standard item. 








Fabrication of the pumps is easy and economical. 
The precision investment castings—two body sec- 
tions and an impeller guide—require only a few 
finishing operations before assembly because they 
are cast so close to size. For this reason, there is no 
excessive waste in machining. The parts have a sound, 
dense structure, and the surfaces are exceptionally 


smooth. Even the lettering that identifies the manu- 





facturer, the model, and the patent numbers is cast 
so precisely that it is clear and legible. 

Use of Haynes precision investment castings has 
thus made it possible to produce pumps with excel- 


lent appearance and long service life at attractive 





prices. For examples of other successful applications 
of these castings, and also tips on designing parts to 
be produced by this method, write for the booklet 


“Investment Castings.” 

















of investment castings (right) for the 
netal parts of stainless steel gea 
ymps (above) has enabled ao New 

*y manufacturer to mass-produce 


the pump 


\ Haynes Stellite Company 
NE A Division of 
Union Carbide and Carbon Corporation 
, 4- wc) 


General Offices and Works, Kokomo, Indiana 


TRADEMARK : 4 
Ff a gE 


1 tt kod 
4 Vi V7] Sales Offices 

A/*? —— Chicago — Cleveland — Detroit — Houston 
we 


Los Angeles—New York—San Francisco— Tulsa 





nd Carbon Corporation, 
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Mode! 63—An efficient, 
general purpose seal 
for high speeds. For 
shofts 3” diameter and 
smolier 


Model 91A—A spring- 
less seal of smoll cross 
section, with the metal 
reinforcing member sur- 
rounded by rubber. 


Mode! 64—A strong, ef- 
fective seal for heavy 
duty on shofts of the 
largest diameter. 


Model 91B—A spring 
loaded seal of small 
cross section, with the 
metal reinforcing mem- 
ber surrounded by rub- 


Mode! 53—An efficient, 
general purpose seal for 
high speeds. For shafts 
above 3” diameter. 


PATENTED 


Ir's certainly good business prac- 
tice to buy the dest oil seals, in 
order to have maximum protection 
for costly bearings. By using the 
proper KLozuRE oil seal, you may 


save the high cost of frequent bearing replacement. 

To be sure of thoroughly dependable bearing pro- 
tection, specify Garlock KLozure Oil Seals. They are 
tough and durable, resist vil and heat, stay firm and 
resilient. KLOZURES are made in a complete range of 
sizes and in many models, a few of which are illustrated. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 





of Canada Ltd., Montreal, Que. 
ber. 


C7 anole 4 


"REG. U.S 
#% PAT. OFF 


OIL SEAL 
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PROTECT ALL ASSEMBLIES AGAINST 
SCREW THREAD FAILURE 


Use Heli-Coil Inserts of precision-formed stainless 
steel or phosphor bronze wire. They give permanent 
armored protection to all threaded members. They 
ELIMINATE vibration-wear, failure and stripping 
... also galling, seizure, and corrosion, even in the 
presence of salt air, dampness and tropical humidity. 


Assembly and disassembly, however frequent, are 
easily and quickly done with no thread wear. Produc- 
tion salvage and field repair of damaged or defective 
threads are simplified. One ordnance manufacturer 
salvaged over $200,000 worth of castings in a year. 
Specially designed Heli-Coil ordnance kits are ap- 
proved for base and field service. 

Heli-Coil Inserts are widely used in jet and re- 
ciprocating engines — nearly 600 in one famous en- 
gine! — in airframes and accessories, in gun-mounts, 
radar and electronic instruments, fire-control mech- 
anisms, transmissions and many other products. Heli- 
Coil Inserts fit National Coarse and Fine Thread sizes, 
pipe threads, all automotive and aviation spark plugs. 
Meet all industrial, military, and aircraft specifica- 
tions. Class 2, 2B, and 3 fit. 


wae -Con Protecting Screw Threads for Industry 
fT eles CORPORATION 


HELI-COIL CORPORATION 
47-283 Thirty-Fifth Street, Long Island City 1, N. Y. 


Bulletin 650 on Design Data 
Bulletin 349 on Salvage and Service 


Please send me 


NAME 
FIRM 
STREET 


ZONE STATE 





The Controlled Flow 


HYDROPUMP 


PROVIDES COMPLETE CONTROL OF 
VOLUME °« + * DIRECTION « + * PRESSURE 
AT THE PUMP without Valves 


These are only some of the features that the 
HYDROPUMP offers. For complete information, 
write for Bulletin 100-P. 


MILWAUKEE HYDROPOWER, wc. 








3445 N. 35th St. Milwaukee 16, Wis. 


PRECISION 


BALLS 


CHROME acloy e STAINLESS STEEL S 
BRONZE» MONEL + K-MONEL » ALUMINUM 
7 a PLASTICS » COPPER ~ GLASS + DRILLED BALLS 


Precision balls for every industrial 
requirement. Made in many different ma-d 
terials. Send your specifications for 


recommendations from our Engineering 


Department 


THE HARTFORD STEEL BALL CO. 
HARTFORD, CONN 
NEWARK NJ OFFICE EXPORT OFFICE NEW YORK 


‘ 
MARKET 2.7169 PHONE PENNSYLVANIA 6 2078 


HICAGO OFFICE 
FRANKLIN 19 
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COPPER NAILS and TACKS BRASS and BRONZE BRASS and BRONZE CAP 
COPPER STORM NAILS BOLTS and NUTS and LAG SCREWS 


| 





BRASS and COPPER RIVETS BRASS COTTER PINS 
and WASHERS BRASS ESCUTCHEON PINS SOLDERING COPPER 


on a 
a 








INDUSTRIAL WIRE CLOTH and 
BRASS STRAINER CLOTH 


Miscellaneous items of copper 
and brass for M-R-O 





AUTOMOTIVE and 
INDUSTRIAL FITTINGS 





Need Bearing Bronze Bars? Brass or Bronze Bolts 
Copper Nails’? Any other Brass or Copper Items for 
Maintenance—Repait —Operating Supplies We can 
supply many such items under-NPA Reg. 4 to any 


business enterprise, government agency, Or public or 





private institution, on a DQ-97 rated order for such 


uses, subject to the end use restrictions established 


by the NPA 


Chase offices (23 of them warehouses) located in 
, major industrial centers, Coast to coast, stand ready to 
N > T 
N serve you. Phone the one nearest you. They'll make 
every effort to fill your “"DO” orders from stock or 
as soon as possible, if not trom stock. 


———o Chase Pp: BRASS & COPPER 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


COPPER HAMMERS 





e The Nation's Headquarters for Brass & Copper 


Albany? Chicago Konsas City Mo Pittsburgh San Francisce 
Atlanta Cmcnnst Los Angeles Prov dence Seattie 

Baltimore §=—-—Cleveland M iwaukee Rochester’ Waterbury 

Beston Deltas M nneapoi s St. Lows t sales office omty 
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NOW! BY ANY PROCESS! 


SHARPER 


with the world’s finest, largest selling 


( VENUS 


DRAWING PENCILS 


e ACCURATELY GRADED 


nl ces 


e STRONGER 


5s Pr ure-Pr 


e SMOOTHER - the lead 


is Colloidal® pr 


* Excl Vi 


| rm lines in weight and 
tone. Opaque lines for sharp 

ear reproduction. Strong 
nts, smooth in action. N 
ige: no ghests from era 

es. There's the right degree 


avorite tracing pa 


TRY Venus 


Then see che pr 
ality. Get Venus Techni 
t Kat with pencil 


1¢ legree 


pencil FREE! 


AMERICAN PENCIL CO., HOBOKEN, N. J 


AMERICAN PENCIL COMPANY 


Hoboken, New Jersey 


D 


LOOK FOR 
THE GREEN 
CRACKLED 

FINISH! 


FOR 
YOUR REFILL 
ABLE PENCIL 
USE VENUS RE 
FILLABLE LEADS 

ACCURATELY 
GRADED 


ee ee ee ee 


oe ee ee oe oe oe oe os ed 


‘Simplifies Production 
of Precision Parts 
Applications for INVAR: 


Invar in the forms of bar stock, strip and tubing is fre- 
quently used to advantage for parts which must not change 
size with temperature variations. Typical applications 
include instruments, aircraft controls, and other devices 
that must remain accurate in spite of temperature changes 
from O to 400°F. Another use is in providing movement for 
automatic control, by combining invar's low thermal 
expansion rate and the higher expansion rate of another 
metal. Many thermostatic devices employ this principle. 


4 


LT 
; <A 
ual 


Tool used and chips produced ir 
ing Carpenter Free-Cut Invar 36 


Free-Cutting INVAR: 


Note that the drill used on regular invar failed after going 
only 1%’, while the drill used for Carpenter Free-Cut 
Invar ‘36” was still good after drilling through the entire 
2%" block. Carpenter Free-Cut Invar 36" is easy to 
machine, yet has the same low thermal expansion char- 
acteristics as the regular Carpenter Invar "36", as indi- 
cated in the graph shown here 


grees Fonrenmet 


The Carpenter Low Expansion Alloy Book gives you usefu! 
information on the expansion characteristics of the two 
Carpenter 36% nickel invar alloys. For 


A a copy, just write a note on your com 
ee pany letterhead, indicating your title 


THE CARPENTER STEEL COMPANY 


, 117 W. Bern Street, Reading, Pa. 
—_ Export Department 


The Carpenter Stee! Company, Reading, Pa 


(arpen ter 


offer you new opportunities to solve problems 
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iv 


RECORD. CHANGER 
V7 nf 
Te hes A 
Twenty-one hours of continuous record mu- ™ 


= 
sic from only one loading is now possible 
with the Lincoln Record Changer. Totally 
unlike any other record changer, it utilizes 


air as the motive power for transferring 
each record to the turntable and for turn- : 
ing it over. Warped and rough or chipped records in perfece‘condition. A Bodine Type 
edged records can be played as easily as NCI-34 Motor powers the vacuum pump, 
A Bodine Motor, tailored to fit the pat- 
ticular characteristics of your application, 
will insure your product top motor per 
formance, quality and appearance. There 
are over 3,500 standard Bodine Motors= 
the widest variety of types and 
ratings (1/2000 to 1/6 HP) ia 
the fractional horsepower field 
—available for you to choosé 
from. Nearly a half a century of 
motor experience is built int@ 
: every Bodine Motor. It wili pay 
5 oT me . ine engvinee 
30ONn 3 W Hes it you to consult Bodine engineers, 
nger division, Fe 


the following 
yr motor for THE POWER BEHIND 


q—Ability =| THE LEADING PRODUCTS 
_Bodine’s 








REA 


neers, in 
hey selected Yo 


; the record o 
Our eng! 
port that ' 
reasons: oth running 
1 —Exceptio 
to meet powe 
exceilent! repute 
stand'ng asi to 
m 
the proper 


compe ‘ 
advantages 5% n Engineering 


nally aviet. smo 


Lincol 
St. Lovis, Mo. 


Bodine Electric Co., 2260 W. Ohio St., Chicago 12, Ill. 








DISTRICT AGENTS 


BUFFALO 3, N.Y DETROIT 1, MICHIGAN 
Ellicott Squere—S. E. Shea 4464 Coss Ave. —C. D. Miller NEW YORK 18, N.Y 
55 West 42nd St.—H. C. Meyorge 
CAMBRIDGE 39, MASS KANSAS CITY 6, MISSOURI 
686 Massachusetts Ave —W. A. Block 903 McGee Street—T. Petimounter ROCHESTER 4, N.Y 
825 Commerce Bidg.—S. E. Shee 
CLEVELAND 3, OHIO LOS ANGELES 13. CALIF 
4500 Euclid Ave.—W_ R. Uffelmon 411 So. Wall St.—H. M. Holl SAN FRANCISCO 3, CALIF 
995 Market St.—J. F. Cady 
MINNEAPOLIS 15, MINNESOTA 
712 Sixth Ave., Se.—A. C. Jacobson 
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The NEW )u2ved series of 
HILLIARD == ° perpen 


jong skilled in maintaining quality standards 
in quantity production has built for Com- 
mercial Stampings a wide-spread rep- 
utation for genuine quality... in 
materials, in workmanship and 
in finish. We engineer and 
Qs YOUR MAC ERY produce all of our own 
* pROTE V ; dies and tools, Y 
FROM D queustee V4) ; product as well as 
: 4 ’ VF economy in cest. Commer- 
te IMPROVE. THE CONTROL OF tf, | _hemmappagiemgee 
YOUR REWIND STAND //a g Yy ff stampings of the medium and 
eg f Vi, weavy types. Buy Commercial Quality 
Stampings .. . they add creased value 
to your product at less cost. Improve the 
quality of your product with quality stampings. 


The COMMERCIAL SHEARING 
AND STAMPING COMPANY 


YOUNGSTOWN |, OHIO 


accuracy 
in the finished 











No Sharpening 
WITH THE MIRA PENCIL 


The MIRA never needs to be 


pointed, yet it draws continu- 


ously a line of 
REGULAR SERIES—From 50 inch Ibs, to 300,000 constant width. 
inch Ibs. torque. Prevents transmission of over- 
load: Constant torque clutches-can be pre-set. 
NOW AVAILABLE — Adjustable while running 
constant tension clutches. Provide ample friction 
surface for héavy duty use in reeling and wind- 
Tale Me) <i -igehicelal . ; 
THE-NEW LIGHT SERIES—high capacity in small 
size. From 10 inch lbs. to 500 inch Ibs. torque. 
Metallic plates, disk springs. Constant torque— 
easily ere 


SAVES MONE ASES P 


FOR DETAILED INFORMATION WRITE FOR BULLETIN NO. 300 
hm - 


Also manufacturers of over-running and Single Revolution Clutches 


How? A_ unique 
flat lead .012 inch 
thick. 


fel = ® Lead: automatically fed 
RODUCT! . Cannot be broken 
superior quality — 
available in 
HB H 2H 4H 
® No graphite dust 
*® Choice of 0.30mm or 0.45mm line width 


THE HILLIARD CospottiZo, ‘wn [ot -—"S 


EVENLINE PRODUCTS 
101 West Fourth Street Elmira, New York P. O. BOX 47 + East Side Station * PROVIDENCE 6, R. f. 
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for the heart 


tte 
of your product.. 


\ WAAAY 





Stainless Steel 
® Brass, Bronze 


FLEXON BELLOWS: 


WHATEVER your bellows requirement, it 
will pay you to consider CMH . . . where 
skilled personnel, modern equipment and 
advanced manufacturing techniques have been 
combined to produce better bellows at lower 
cost. Since a wide variety of bellows types are 


For vacuum equipment, thermostatic de- 
vices, pressure controls valves, recording 
instruments, hydraulic mechanisms, rotating 
shaft seals and many other services, CMH 
offers 2 choice of stainless steel, brass or 
bronze. Sizes range from 9" and up. For the 


produced by CMH as standard production 
items you benefit two ways—you gain the 
advantage of standardized production econo- 
mies and you are assured of high standards 
of precision and uniformity. In the overall, 
it means lower costs for you and better per 
formance for your product. 


product you are designing or the product 
you are making, find out what CMH can do 
for you. For a quotation send blueprints and 
specifications, or if you wish bellows design 
assistance, the extensive experience of CMH 
bellows engineers is at your service. Write 
for full details. 


Flexon identifies 
CMH products thet ~ 
hove served industry 
for over 49 years. 


CHICAGO METAL HOSE Corporation 


1351 S. Third Ave. * Maywood, lil. * Plants at Maywood, Elgin, Rock Falls, and Savanna, Ill. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


DEPENDABLE SGURCE | 


for every flexible mete! hese renitvenout 


Convoluted ond Hexibie Metal Hose in o Variety of Metals + Expansion Joints for Piping Systems 
nine * Rese Mee! Condtt ond hrm + “renerotTheweComponeah 
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DEPENDABLE 


The last word .... You've said the last word when you say it’s 
made by Kollsman—you’ve said the last word about a miniature motor. 
Engineers who specify aircraft instrument | and control 
systems have looked to Kollsman for more than twenty years for the 


last word in accuracy, in surety of performance, in dependability. 


for precision and dependability 


““° KOLLSMAN 


INSTRUMENT C@RPORATION 


Elmhurst, New York e Glendale, California 
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Here’s why you should 


GET IN THE SCRAP 


Production of the new steel you'll need tomorrow depends on 
the iron and steel s« rap that goes back to the steel mills today. 
For more than 90 per cent of all U.S. steel is made in open-hearth 
furnaces from a mixture of pig iron and scrap. To keep going 
takes over 50 million tons of scrap a year! 

By using iron and steel scrap in this way, steelmakers can 
produc e more new steel— and do it more quickly with existing 
facilities. Quality of the steel is improved, too. 

And raw materials—it takes almost four tons to make one of 
pig iron—are conserved, Every ton of scrap returned to the mills 
saves a ton of pig iron, plus the time to make it 


Steel mills themselves can furnish only two-thirds of the scrap 


they need, The rest must come from you. Your idle scrap keeps 


steel in short supply, hampers the National Defense effort, and 


costs you money. So sell it, ship it—keep it moving 


1 Check your plant and property for every 


possible source of iron and steel scrap. 


Here's what you can do 2 Consult your scrap dealer, then cut uy 


to help get much-needed t scrap for highest retur 





3 Classify and segregate alloy steels and 


! 


rap to Stee! Mill 
swap 8 Stee! Mills special materials for higher prices. 





4 Move scrap fast through your ser ap dealer. 


Oxygen-cutting and powder-cutting with OxweLp equipment 
good, usable 


scrap To get maximum efficiency and economy isk your nearest 


rapidly convert any steel or cast iron section into 


LINDE representative to help you work out a practicable scrapping 
program. Phone or write today. Linpe Arr Propucts Company, 
a Division of Union Carbide and Carbon Corporation, 30 East 
12nd Street, New York 17, N. Y. Offices in Other Principal 


Cities. In Canada: Dominion Oxygen Company, Limited, Toronto, 


Products and Processes for MAKING, CUTTING, 
JOINING, TREATING, AND FORMING METALS 


Trade-Mark 


The terms “Linde” and “Oxweild” ore registered trade-marks of Union Carbide ond Carbon Corporation. 
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‘Bristol’s Multiple-Spline Socket Screws 
“out-tighten” all other screws 


... Without spoilage 


Exclusive multiple-spline socket permits tighten- 
ing beyond limit of ordinary screws. 

The spline recess turns internal wrenching force 
into rotary motion, not expanding pressure. Hence, 
no bursting, no rounding out of socket walls —even 
in sizes down to No. 0 wire size in socket cap screws 
and No. 2 wire size in socket set screws. 

Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies 
and hard-to-get-at fastening points. For disassembly , 
a reverse flick of wrench loosens the set. 


Only BRISTOL gives you the right 








SEND COUPON 


socket screw for every application 
FOR FREE SAMPLES 
—also helpful bul- 


BRISTOL'S |=: 


Multiple-Spline and Hex Socket Screws... Cap and Set | cOmPact tight os- 


semblies. 


Tue Bristot Company 
Mill Supply Division 
121 Bristol Road, Waterbury 20, Conn. 
Please send me free sample of Bristol’s Multiple Spline 
Screw and bulletins showing applications to: 
NAME 
COMPANY 
ADDRESS 
CITY STATE 
Screw Sizes 
Our problem is mainly VIBRATION () 
COMPACT DESIGN (J FREQUENT TAKE-APART (] 


aaa 
Save TIME AND SPACE 


In Civilian and Defense Products 


With <#> Model 2160A 





Manufacturers of such diverse products as blue 
print machines and x-rays, test panels and re- 
frigerators, hot plates and ironing machines, as 
well as electronic, restaurant and air condi- 
tioning equipment, get significant savings in 
assembly time and space utilization with this 
“Diamond H” 2160A switch. 


A double pole, single throw toggle switch for 
a wide variety of motor, heater and similar cir- 
cuits where both sides of a line must be cut 
simultaneously, adaptable also as a double pole, 
double throw switch, Model 2160A incorporates 
all these important features: 





@ COMPACTNESS . . . switch body measures 
only 1-3/16” x 1-3/16" x 1”, is entirely en- 
closed for safety and protection of working 
parts. 


QUICK, SIMPLE INSTALLATION .. . snaps 
into hole; spring clips hold firmly on any panel 
.025” to .100” thick. Overlapping shoulders 
permit ample tolerances in finish dimensions of 
installation hole. 


GOOD LOOKS . with plastic body in 
standard brown, black and white, or other 
colors on special order 


LONG LIFE AND POSITIVE ACTION ... 
through rugged construction and a design prin- 
ciple that’s new and exclusive in this applica- 
tion. Contacts are held together in “on” posi- 
tion under pressure of spring action. 


HIGH OVERLOAD CAPACITY . con- 
servatively rated at 15 and 20 A., 125 V., 10 
A., 250 V., and up to % H. P., 250 V., A. C. 


Write today for complete details on how this 
new “Diamond H” switch will fit your products. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Ave., Hartford, Conn. 
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»ERFOR es 
is the pay-off! 


ie 


in machine tools and fixtures in ‘adustrial oil burners 
in die-casting machines . 4 in piercing presses 
in elevators PEG | tae in post-hole diggers 
in punch presses “ 
in baling presses 
in clamping fixtures | : in plastic presses 
in testing equipment ™ in conveyors 
in steering devices in assembly presses 
in straightening presses 
in material-handling equipment 


hydraulic pumps 


Pressures up to 1200 p.s.i. continuous, 1500 


intermittent. Deliveries from .4 to 40 g.p.m. 


GEROTOR MAY CORPORATION * BALTIMORE 3, MARYLAND 


> c 2 
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FLEXIBLE 
SHAFT 


.. for Industry 
. for Agriculture 


Elliott specializes in Heavy Duty Flexible Shaft units for power take-off of trucks 


and tractors, for operating pumps, compressors, winches, and similar units 
® Elliott supplies Flexible Shafts to builders of Grinders, Sanders, Poli-hers, 
Concrete Vibrators and other portable tools for working in metals, plastics, wood 


and ceramics ® Elliott manufactures Cores with windings and materials to 


suit every particular requirement, using the best grades of Full Music wire, 


Stainless Steel wire, or High Carbon wire... to fit the jcb. 


Elliott Engineering Service will help you select 
the type of Flexible Shafting and standard accessorie. 
which are best suited to your particular type of work. 
Inquiries are held in confidence, and this service is 
yours without obliaation. 


see Ow! Ask for Cctalog 200 


oe 


ALUMINUM? 


ml } a 
“ ALLOY. FASTENING © 


STAINLESS Will S€éIVE yOu ul 
ag  - best? 


end 


HARPER can fell you... 


because Harper deals in them a//! 

Long experience and specialized production 

in all types and sizes of fastenings in 

all alloys mean just the right kinds for your needs— 
whether your problem is corrosion, abrasion, heat. stress, 
or appearance. Over 7000 items—bolts, screws, nuts, 
rivets and accessories—in stock ready for delivery from 
warehouses and distributors, nationwide. Send coupon for 
information and Corrosion F esistance Computer. 


HARPER iiss 
EVERLASTING , A FASTENINGS City State. 


SPECIALISTS IN ALL NON-CORROSIVE METALS 


The H. M. Harper Co., 

8203 Lehigh Ave., Morton Grove, Il) 
Send my free copy of Corrosion 

Resistance Computer 


Name 


SPECIAL 


MOTORS for 


SPECIAL 
‘JOBS! 
Get Devendatle Power’ 


WITH CUSTOM-BUILT Z)OER® MOTORS | 


@ Although we have been building stand- 
ard fractional H.P. motors for years, the 
majority of our production is taken by 
manufacturers whose basic product 
design or end-use requires special features. 
We are providing such service to many 
leading names in industry, and would be 
pleased to consult with you on your 
motor design problems. 


Write fer Catalog and Prices © 74 No. Third St., Cedarburg, Wis. 
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JOHNSON BRONZE 


JOHNSON BRONZE 








SLEEVE 


BEARING 





SLEEVE BEARING 
DATA 





The Lubrication of 
Sleeve Type Bearings-2 


N. BEARING, regardless of 
l for ar 


type, will operate satisfactorily or Ly 
length of time without proper and depend 
able lubri 1 The lubricant, as the life 
blood of every motive unit, should be the 
correct type, the right consistency and 
always it 


Otherwise 


right place at the right time 
cessive heat, we uw and friction 
will devel with eventual seizure and 
bearing failu The most popular lubri 
cating agent is oil, with grease in some 
; 


applications and graphite, water or other 


fluids used to a lesser degree. 








a 4 we 1 
BEARING 
SHAFT. 
et 


HOY SINGS 





RESERVOIR 




















re itis necessary to use a longer 
we sometimes recommend the 
t beorings with the intervening 


an oil rese 


The ideal bearing, application is one in 
which it is possible to achieve a state of 
fluid friction with the journal and the 
bearing mpletely separated. The nly 
friction present then is in the shearing 
action of the layers of oil. Obviously such 
an application would of be possible 
where there are high speeds and light loads 
But as all 


ideal he designer must have ways and 


bearing applications are not 
means t as close as possible to ideal 
lubricatin 

Obviously, the first step is t 
all operating facts. Then the method of 


assemble 


listributing the lubricant and the type of 
lubrication be used can be decided. Fun 
iamentally 


f Ayetril 


as 
all 

of 

bearing 

applicatior n suc ystems t viscosity 
f the rica! n rtant feature 
It is als me method 
#f purity repeated use 


Other considerations include speed, which 
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should be high enough to build an oil 
film; dissipation of heat; prevention of 


leakage and oil oxidation. In some cases it 
is advisable to provide an oil « 
to maintain the proper 


ature of the lubricant. 


ling system 


perating temper 


The splash system involves the use of a 
completely enclosed crankcase, usually a 
cooling system and a heavy oil. As lubri 
cation is effected by dipping, this system 
must provide an indicator so that the 
proper oil level is always maintained 

In the bath system the operating parts 
are usually completely submerged in the 
lubricant. In this method practically the 
same factors are involved as in the splash 
method 

Ring, chain or collar oiling involves a 
system whereby the lubricant is carried 
from the reservoir to the bearing by a ring 
or collar that rotates with the shaft to an 
opening in the top of the bearing. In this 
system particular attention must be paid 
to the type of oil grooving of the bearing 
so that sufficient oil is carried into every 
part of the loaded bearing area. 

Hand oiling can be utilized in some 
applications although it is usually best t 
provide an oil cup or a combination « 
cup and wick. 
of supplying 
How- 


ever, in many applic ations, use must be 


Up to this point methods 
oil lubrication have been outlined 


made of grease due to the nature of the 
operating conditions. Grease is ordinarily 
used for rough machinery where usage is 
severe and clearances are not « nsistent, 
and in slow moving equipment since the 
laws of hydrodynamic action are ineffective. 


{ 


It is recommended that greases be sup 


plied by some pressure system or pressure 
guns, since adjustable grease cups give 
positive action. 

In conjunction with lubricating systems 
onsideration must also be given to pre 


nd or side leakage 


This condition in 
bearings is undesirable because it 
the ioad a bearing may safely carr 
results in extensive oil waste which cr 
problems of cleanliness bot 
chine and goods in process 

In order t 
should be made of proper oil seais which, 


in addition to conserving oil 


prevent this condition use 


keep dirt 
from entering the machinery 

In all applications in which lubrication 
is required it is desirable that repeated use 


be made of the lubricant for reasons of 


economy. However, it must be remem- 


bered that oil is certainly to become con 


taminated while it is being used and this 
contamination definitely reduces the effex 
tiveness and efficiency of the lubricant 
resulting in injury to bearing surfaces 

Air, in the presence of hot oil, results in 
oxidation and the formation of slurige 
These sludges are often acid in character 
and are injurious to the bearing linings. In 
many applications water is prevalent and 
in mixing with the lubricant tends to dilute 
the lubricant and make it ineffective as a 
load carrying medium. In addition, high 
temperatures are extremely destructive t 
oils and cause vaporization of the lighter 
constituent and the formation of carbon 
oil, tw 
f filter 


In order to assure clean, suitable 
methods are generally used, that 
ing or separation by gravity 
Obviously some methods of lubrication 
are more expensive than others. There are 
many ways of reducing costs in designing 
machinery but the selection of an inferior 
or inadequate system of lubrication is not 
one of them. The most expensive bearing 
in the world is the one that fails. The 
easiest way to be certain of getting the 
greatest value and performance ut of 
your bearing applications is to consult with 
Johnson Bronze. Our engineers are fully 
competent to give the proper advice and 
assistance on all your bearing problems 
They will work with you without obligatior 


ome bearing applications it is often 
ond pract fo provide recesses on the « 


diameter of the bearing which serve as oil reserv 














sheet is but one of 


SLEEVE BEARING HEADQUARTERS 
508 S. MILL ST. + NEW CASTLE, PENNA. 
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For 
ELECTRO.-. 
DYNAMIC 
_ SHAKE 
TESTING 


to USAF specifications 
| No. 4 dpAll.-E-5272 











lictaaaiamentiuatomannnl 
The largest comn 

according to military 

scope Company. Devel 

2500 pounds at frequi 

dynamic shaker, with 

is the latest addition to Calidyn« 

vibration studies 


Further original Calidyne 
vibration investigation include other shak 


| | 


vibration pick-ups, coup! vibration ndards, vibration 


meters, and calibrators for a rometers and 
ups Each of these was produc 1 to satisfy 
in vibration research and the a Ivance 

} pure 


strate has earned neir CXteNSty 


engincering 


When you need sure knowledge of 


dyne apparatus. Write for your free copy of lata sheet 


Winchester, Mass 


need Cali 
EBG-516 address Calidyne Co. 751 Main St 


wy ; es REPRESENTATIVES IN 


THE YORK, M. ¥. WASHING! 
A ty he oy a a 


COMPANY * sree nage .. 2s Fee 














we Sheoee bun 4. k Keorm @ Bast 400 














Architectural Profession 


. buildings are being born 
On CLEARPRINT TECHNICAL PAPER. 
Learn why leading architects and 
engineers demand Clearprint. Ask 
for a sample, then make this con- 


vincing test: 


l. INVITES THE PENCIL—Try 
Clearprint’s perfect working 


surface with a 2H pencil. 


NO GHOSTS—Erase several 
lines and crease the paper. 
Then hold it to the light or 
make perfect, ghost-free re- 


productions. 


NEVER CHANGES—Sheets in 
use throughout the country 
for 18 years prove Ciear- 
print’s unchanging character. 
Specify the Clearprint Paper that 
meets your technical drawing re- 


quirements. In sheets and rolls. 





CLEARPSINT 





TECHNICAL PAPER 


DEMAND IT — THERE IS NO SUBSTITUTE 





SPECIFY: No. 1000H CLEARPRINT 
the universally accepted technical paper 
AND: We. 1025 PAPERCLOTH 
the paper with cloth durability 
Clearprint is also available in other weights 


Ask for samp'es from your deoler, or write 


CLEARPRINT PAPER CO. 


1482 Sixty-seventh St. + Emeryville, Calif. 
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UNDER THE PAINT 


Quality products should look the part 
—on the showroom floor and in service. 
To guard the good looks of painted 
metal, leading manufacturers use 
Bonderite before painting. 


Bonderite, Parker's corrosion resistant 
paint base, converts the metal surface 





to a nonmetallic phosphate coating, 
provides a sure anchor for paint and 
protection for the metal against the 
formation of rust and corrosion. 








Bonderite application is positive, 
quick, easy to control, dependable, low 
in cost, and effective on products that 








range from automobiles and trucks to 
kitchen mixers. 

Your painted metal product should 
have the assurance of superior paint 
performance that Bonderite brings. 
Full information is yours on request. 





Parker Products meet 
government specifications 


Available for your guidance—a list of 
government finish specifications and the 
Parker Products which meet their require- 
ments. Write for your copy. 





414. East Milwaukee Avenue, Detroit 11, Michigan 


BONDERITE-—Corresion Resistant Paint Base + PARCO COMPOUND—Rust Resistant - PARCO LUBRITE—Wear Resistant for Friction Surfaces 
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Why look further {2° for 


special metal assemblies? 


your approved y= source 
for properly designed 

© yerates, baskets, 
racks, trays, or ixtures-- 


expertly fabricated - Sh 


from any metal or alloy 


for processing your products or materials, in bulk, 
through liquids, heat, gases or corrosive agents. 


Submit your own blueprints for quotation, or merely 
give us the details of the process for which the 


assembly must be designed. Our trained engineers 


and metalworkers will do the rest. 
Look ‘‘Baskets—Wire”’ in 


Telephone Directory to cail your 


under your Classified 


Ask for FREE folder 
describing Cam- 
bridge facilities 


Cambridge Field Engineer . . . or 


write direct. 
: for special metal 


The Cambridge fabrications. 
Wire Cloth Co. |=. 
Dept. P * Cambridge 6, Md. ef 
ma cry SPECIAL 

METAL 


f [FABRICATIONS 


OFFices IN PRINCIPAL INDUSTRIAL cities 


334 





F AUTOMATIC 


MERCURY CLUTCH 


Improves Product 
Performance... 


If your product is powered by an 
electric motor or gusoline engine, find 
out today about Mercury Automatic 
Clutches. Performance-tested for years 
on thousands of installations 


Ask for Bulletin PR-4 


Mercury. Clutch Division 
‘S| AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 


Builders of 





SPECIAL PURPOSE 
MACHINERY 


Daxik-CowpRey 


~ Machine (jerporation 
A subsidiary of Dixie Cup Co. 


Designers and Custom Builders for over 75 years 
Write: Dixie-Cowdrey, Fitchburg, Mass., Phone: 5200 





Horbeand« 


PRECISION 


| DROP FORGINGS 


--any size or shape up to 200 Ibs. 
DIVISION Yi 
THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO 
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WANTED 


for more of 
industry’s finest products 
than ever before 


Most products assembled with Socket 
Screws are engineered to meet demands 
for efficiency and endurance well above 
common standards. 

To make sure of fastenings equal in 
quality to other components, more manu- 
facturers are specifying Parker-Kalon 
Socket Screws than ever before. The 
reasons are clear. 

Just look at a P-K* Ground Thread 
Socket Set Screw, for example. You can 
see and feel the difference. By any stand- 
ard of comparison, no finer screws are 
made. And the P-K Quality-Control 
makes sure that every screw in every box 
meets specifications. 

P-K production is going all-out to 
meet this mounting demand. For D.O. 
or other assemblies, set your standards 
by P-K quality. Parker-Kalon Corpora- 
tion, 200 Varick St., New York 14, N. Y. 
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X 
P-K 


/ ™M 
REG. U.S. PAT. OFF. 











FOR ANY TYPE OF SOCKET SCREW 
REMEMBER —IF IT’S P-K... IT’S O.K.* 





Flat Head Socket Cop Screws © Size-morked Socket Head Cap Screws 
Stripper Bolts * Ground Thread Socket Set Screws © Pipe Plugs * Hex Keys 
Available Through Accredited Distributors. 











*Trode Marks Reg. U. S. Pat. Of, 


PARKER-KALON® 
tult-fouged 


SOCKET SCREWS 





SOLID STEEL COLLARS 


with 
UNBRAKO 
Self-Locking 
HOLLOW SET SCREWS 


WRITE FOR INDUSTRIAL CATALOG 


= RUBBER PRODUCTS 
Solid, hard or sponge rubber parts molded to customers 


specifications from natural, synthetic and reclaimed rubber 





Davidson RUBBER COMPANY Used 


BRIGHTON STREET Department 5 BOSTON 29, MASS, m 
Profitably ... 


by manufacturers of such 
widely diversified products 


H 3 L P : | as lawn mowers, food ma- 
Y 0 U "4 S$ E L 7 ; . chinery, textile machinery, 


ie juke boxes, snow plows, con- 
To More : - wie 7 veyors, air compressors, agri- 
Tare Better i Pathe 7 ia ng = . cultural machinery, electric 


one iy etn? fans, bottling machines, and 

p U p 4 rice lletion ay a dozens of others. 
SERVICE ey Precision machined from 
| solid bar stock in 42 stock 


sizes for shafts from 3/16” 
to 3” diameters inclusive. 


Write for prices and name 


With this illustrated booklet, you can help yourself 
to more efficient, economical service from your Viking 


—SsSr Rotary Pumps. Defense needs now require part of our 
IKING production. We strongly urge, therefore, that users 
| follow instructions in this FREE manual X to help 


AN HONORED NAME | maintain longer service from your Viking Pumps. 
IN PUMPIN 


G FOR YOUR COPY, JUST CLIP THIS AD AND SEND IT TO 
Pume Company 


'@=telelg Falls, lowa STANDARD PRESSED STEEL CO. 
JENKINTOWN 28, PENNSYLVANIA 


of your nearest distribetor 
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DEVELGPMENT 
OF SPECIAL PLASTICS 
MATERIALS 


The Richardson Com- 
pany maintains compiete 
laboratory facilities for 
the development of new 
plastics materials—inelud- 
ing various combinations 
of resin, rubber, and other 
materials—for special ap- 
plications. 


ENGINEERING 
DESIGN OF SPECIAL 
PLASTICS PARTS 


Richardson will handle 
your plastics problem 
from beginning to end: an- 
alyze your requirements; 
help design for perform- 
ance, appearance, and low 
cost; and develop the ma- 
terial and process best 
suited to your needs, 





COMPLETE 
MOLDING 
FACILITIES 


With its six plants, 
Richardson is one of the 
world’s largest molders of 
plastics. Its processes in- 
clude compression and 
transfer molding of ther- 
mosetting materials and 
injection molding of ther- 
moplastic materials. 


FOR YOUR SPECIAL 
PLASTICS JO 


0) “i 
Lv 


COMPLETE 
LAMINATING 
FACILITES 








INSUROK laminated 
plastics are made in all 
standard grades, plus 
many exclusive special 
grades, in sheets, rods, and 

- ; tubes. Richardson alse 

Ps produces PLASTOK dec- 
orative laminate in many 

patterns, colors, and sizes, 





> . 4 - <= a as 4 
MORES Pe eS SH 
satel : kel kts POP C4; 


For a better plastics part at a lower cost, it pays to consult The 
Richardson Company. For Richardson is the only large manu- 
facturer in the industry that develops new plastics materials 
and produces laminated and molded plastics, molded laminates 
and post-formed laminates. Because of this versatility, Richard- 
son is in a position to help engineer your product for the most 


i efficient and economical method of production. 


A, UA 


The RICHARDSON COMPANY 


FOUNDED 1858—LOCKLAND, OHIO 


take Street, Melrose Park, lilinois (Chicago District) 


MELROSE PARK, iit. INDIANAPOLIS, IND. NEW BRUNSWICK, N. J NEWNAN, GA. TYLER, TEX OGDEN, UTAH 
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VITRA-SENSITIVE 


ELECTRONIC 


MAINTENANCE COSTS Slashed on RELAY 


Hotpoint Commercial Ovens with 


“Air-Cushion” Decks... 


FEATURES 


SENSITIVE Relay actior 

oted by external contact 
high os ONE HALF MEGOHM 
with current as low as 1 100 
ampere 

Low COST Electronic se 
tivity and features of a cost 


comporable to ordinary re 


SMALL SIZE Mounts 


DESIGN ~~ standard 4 inch electricc! ; 
=, (4 als: nector box 


Full size photograph of DEPENDABLE Simplified 
RIGIDIZED METAL 
Pattern 6-WL 


cuit plus silver relay contact 


assures long service life 


ECONOMICAL No tube fil 


ments to consume power during 


When Hotpoint, Inc., installed RIGIDIZED METAL decking in their OFF” cycle 
commercial ovens in place of conventional decking, maintenance costs 


were greatly reduced. This durable metal does not have the suscepti- 
bility to damaging heat warpage. RIGIDIZED METAL oven flooring 
prevents burned-bottom baked goods because of the easy passage of 
air along the 3-DIMENSIONAL patterns, Baking heat is reached faster 
than is possible with conventional flooring. 


The 3-DIMENSIONAL design-strengthened qualities of this modern 
metal are applicable to products in every industrial anj commercial 
field. RIGIDIZED METAL makes possible lighter weight with added 
strength, CONSERVATION OF CRITICAL MATERIAL, surface pro- 
tection and longer life, PLUS eye-sales appeal. In use today in build- 
ings, trains, planes and many other applications, there is a RIGIDIZED 
METAL that will give your product added value. 


Investigate these possibilities! 


Send for your copy of 


Rigidized Metals IDEA Handbook 


OH!tO STREET, BUFFALO, 


VERSATILE High contact pres 
sure on silver contacts allow 
conservative rating of four (4 
amperes, with a choice of either 
Opening or closing a circuit 

to simultaneously open one and 
close another 

AUTOMATIC HOLD CIRCUIT 
Connecting terminals provide 
choice of conventional relay 
tion or allow a momentor 
contact to energize relay and 
cause it to automatically rema 
energized until manually reset 


by “Reset” switch 


APPLICATIONS 


LIQUID LEVEL CONTROLS 
SAFETY ALARMS 

STOP MOTIONS 

DROP WIRE DETECTION 


products 
4 Godwin Ave Paterson N J 
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Available forms of 


BERYLCO 


BERYLLIUM 
COPPER 





You can buy Berylco in casting 
ingots. You can buy it as rod and 
bar, in rounds, rectangles, hexa- 
gons or squares. You can buy it 
as heat-treatable and pre- 
tempered wire...or as cold- 
rolled, slit-edge strip. 


BERYLCO 


However you buy it, Berylco will 
give you a unique combination 
of properties not otherwise ob- 
tainable. To find out what Berylco 
can do for you, take advantage 
of the technical knowledge of 
the world’s largest producer of 


beryllium copper. Blueprint your 
problem—or send for sample 
material. 

The Beryllium Copper Technical Bul- 
letins, issued monthly, are full of helpful 


information about end uses. To receive 
your copy regularly, write on your 


business letterhead. 


THE BERYLLIUM CORPORATION 


DEPT. F, READING 2, PENNSYLVANIA 


New York © Springfield, Mass, * Cleveland * Dayton * Detroit * Chicago * Minneapolis © St. Louis * Seattle * San Francisco * Los Angeles 


Representatives in principal world-trade conters 
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Try a Welded Wire Assembly! 


This Titchener-made tray for an ice 
cube machine replaces a stainless 
sheet steel piece. Advantages: A 
better product. Water now drains 
through — no longer overflows as it 
did with original stamping. Lower 
cost. Tooling was negligible, com- 
pared to expensive die required for 
the stamping. Immediate avail- 
ability. 


Want Fast, Expert Production? 


SON 
as 


_- 


Wire and Strip Assemblies— 
On Time! 


Mass production of complicated de- 
signs is a Titchener specialty. This 
heating element rack requires 49 
punched holes, 23 bends in heavy 
wire, 12 bends in strip steel and 22 
spot welds — all punched, formed, 
assembled, welded in surprisingly 
fast time . . . and at minimum cost. 


a Wire Form! 


There's an in- 

creasing trend toward 

substitution of wire and wire- 

strip assemblies for castings, forg- 

ings and machined parts. This solder 

pot holder is an example. Stronger 

and lighter than a casting of like 

size, it is safe, unbreakable, far less 
costly. 


Need Help on Sub-Contracts? 
8 


Come to Wire Goods 
Headquarters! 

For 65 years and through two World 
Wars, Titchener has worked closely 
with prime contractors in meeting 
government specifications on such 
parts as this ammunition box handie. 
Our experience with every conceiv- 
able type of wire and strip part can 
lick just about any problem you 
bring us. 


TELL iT TO TITCHENER! 


If your problem involves wire forms, welded-wire assemblies or wire-ond-strip- 
steel iterns — Tell it to Titchener. Titchener offers you 


1 — Design Assistance 
2— Sample Making 
3— Tool & Jig Making 


4— High Volume Production 
5 — Plating & Finishing 
6 — Prompt Delivery 


Send us your prints — or describe your requirements in a letter. No charge for 


our suggestions. 


E.H. TITCHENER & CO. 


103 Clinton St. 


Binghamton, N. Y. 


FOR PRODUCTS 
WAITING 
TO BE 
MADE... 


FOR MOULDING 
OR COATING 


ORGANOSOLS 


FOR FABRIC op 
PAPER COATING 
‘++ FOR DIPPING 


For today’s defense program 
Stanley Plast:sols and Organosols 
can be formulated to meet rigid 
government specifications with 
emphasis on low temperature 
flexibility and resistance to fun 
gus For tomorrow's competitive 
selling they'll assure greater dur 
ability and sales appeal for your 
product. Write today and take 
advantage of our years of experi 
Stanley 


ence in the vinyl field 


Chemical Company, 8! Berlin 


Street, East Berlin, Conn 


HG 
STANLEY 
CHEMICAL 


LACQUERS JAPANS.. SYNTHETICS ENAMELS 
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Do these Nozzle Rings 
suggest an idea for 





Your alloy casting requirements may be far 
removed, both in physical form and end use, from 
the nozzle rings shown here. Yet they may suggest 
a practical way in which our facilities and experi- 
ence can be of special value. 

Pertinent facts:—a hub of CHEMALLOY* N-1 
(Ni-resist type 1) is cast around a number of forged 
stainless steel blades. The blades must be securely 
held in place, and the finished casting machined 
both in the bore and outside diameter. We worked 
closely with the customer to produce a satisfactory 
casting with more blades wall daaete spacing—thus 
increasing the efficiency of the air scoop. 
The casting job itself is a particularly difficult one. 
But because these units are required in quantity, we 
have been able to devote considerable engineering 
time to working out the foundry methods which 
will produce the best possible casting. 
Nozzle rings used as part of the air scoop on super- We like to work this way—where volume is 
chargers for diesel locomotives. Hub of Chemalloy N-1 sufficient to insure economical production and close 
is cast around a number of forged stainless steel blades. quality control of all processes. If you have such a 


need for high alloy castings for resistance to heat, 
Specify THERMALLOY* for heat and abrasion resistance abrasion or corrosion, we'll be pleased to have a 


... CHEMALLOY* for corrosion resistance sales engineer call. Write Electro-Alloys Division, 
2122 Taylor Street, Elyria, Ohio. 





*Reg. U. S. Pat. Of 


AMERICA — 


~ ELECTRO-ALLOYS DIVISION 


OMPANY | ELYRIA, OKO 


~ 








a ll 
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IMPORTANT 
BUYING QUESTIONS 


must be answered.... 


when you need Electrical Components or Equipments 


WHO makes a product that will do your job? 
WHICH makes are best suited to your requirements? 


WHERE are the nearest sources of supply? 


If it’s electrical you can find the answers to all three 
questions in the McGraw-Hill ELECTRICAL CATA- 
LOGS. “Who” and “Where” may be found in the direc- 
tory section of all known electrical manufacturers. The 
“Which” may be compared in the pages of manufac- 


turers’ catalog data. 


Get the ELECTRICAL CATALOGS habit . . . today! 


(If you do not have Electrical Catalogs av : 
‘ . “ i gs available to y rite McGraw-Hi 
Catalog Service.) ; © you, write McGraw-Hill 


a Specific Market Unit of: 


McGraw-Hill 
Catalog 
Service 


330 W. 42ND STREET 
NEW YORK 18,N.Y. 
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RELAYS and 
CIRCUIT 
SELECTORS 


ROTARY SOLENOID 
+ OPERATED 


@ REMOTE CONTROL & 
@ SELF-STEPPING OR 
EXTERNAL IMPULSING 
@ POSITIVE 
DETENT ACTION 


for REMOTE CONTROL 
of MULTIPLE 
COMPLEX CIRCUITS 


Many versatile designs of stepping, 
counting, adding and subtracting, 
latching, and circuit selecting re- 
lays are made possible by the 
combination of the Ledex Rotary 
Solenoid and wafer type rotary 
switches. Self-stepped or exter- 
nally impulsed, the device is im- 
mediately adaptable to many 
remote control applications. A 
choice of wire sizes perinits a wide 
range of operating voltages and 
power requirements. Various types 
of mountings further increase its 
adaptability. In addition to its 
positive control of multiple, com- 
plex circuits, a reserve of mechani- 
cal power is available for the per- 
formance of duties other than 
switching operations. 

We supply to quantity users and 
solicit the opportunity to be of 
assistance in solving multiple cir- 
cuit relay problems. 


WRITE DIRECT TO 


Vile 


130 WEBSTER STREET 


DAYTON 2, OHIO 


June, 1951 
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This advertise men! 
is one of o sone: 
Free reprints ovoilat/« 
upon request 


1. Motion of rocker tilts tobacco can on tabie, Keeps pipe bow! tell 

2 Tube fron pipe stem carries excess smoke ov*side, keeps indoor air fresh 
3. Water from melting ice cubs ingeres @ cool clean smoke. 

4 Spigot at bottom of dow! prevents ercess moisture, cute dows aeise 


There once was a man named Van Dyke 
Who said, “Make me parts for this pipe; 

Do the bending and flanging, annealing and all.” 
We said, “Van, we’re delighted, 

But please don’t feel slighted 
If D.O.’s and old jobs get first call.” 


Whether you wish parts for an extra for the 
& fancy smoking pipe like the one pic- 
———— tured above, or rotating bands for 


eare with which it meets cus- 
tomers’ specifications for especially 
hard-to-fabricate tubular parts. Just 


twenty-millimeter shells, you can like evervone else, we are steadily con 


a = 2 . always look to H & H, a name that verting our facilities to meet increased 
a means the finest in brass and copper defense and essential civilian demands 
a 


tubing. It will pay you to put you So why not write, wire or call us about 


H & H makes confidence in a company long noted your own requirements today 
brass or copper tubing 

ranging from Ye” O.D. to H 
ond including 114° 0.0. Aso = TUBE AND MANUFACTURING COMPANY 
brass and copper LOCKSEAM 

tubing for aircraft, jeep, F . sae , os Ree 

truck and stationary engine C tgendtie Aud Mele wahtic Of - Vilas — the Lignamg- Tafin$ 

cooling components. : . 


254 N. Forman Avenue ®@ Detroit 17 


H &@ H MEANS QUALITY AND SERVICE IN BRASS AND COPPER TUBING 
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THIS “‘kobetshaw ° 


THERMOSTAT AUTOMATICALLY 





3 STAYS OUT UNTIL MANUALLY RESET 


Combines temperature control with single pole switch. 
Curreat is automatically cut off and switch is locked in 
open position if temperature at any dial setting, through 
any cause, exceeds temperature range of control by ap- 
proximately 7% in liquids or 12% in air. Switch remains 
open until closed by manual reset button. Design permits 
mounting control in any one of four positions. Standard 
size bulbs and capillary tube lengths give great flexibility 
to meet required heat ranges and installation needs. In 
direct or reverse acting models. 


le THERMOSTAT DIVISION 
ROBERTSHAW-FULTON CONTROLS COMPANY 
YOUNGWOOD, PENNSYLVANIA 


Write for full information 


in Home and Industry EVERYTHING'S UNDER CONTROL 


eatshaw 


348 


} 
} 
| 
| 
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NEW HYDRAULIC POWER UNITS 
conform with J.1.C. Standards 


Vickers 
announces 


Incorporated 
Hy- 
draulic Units 
constructed in com- 
plete accordance with 
the Joint Industry 
Conference Hydraulics 
Standards for Indus- 
trial Equipment. Fea- 
tures include 
pletely sealed tank 
with breather air 
cleaner and separate 
filler hole having re- 
movable mesh 


new 


Power 


com- 


screen 
chain - attached 
with high and low oil 
Elevated tank and separate mounting 
plate add to installation convenience and also allow raidi- 
ation from all tank surfaces. Dished tank bottom and drain 
plug permit draining without spillage and cleanout holes 
at each end provide for complete cleaning of tank 

The new units are available in three series (T20, T30 and 
T60) and 10 models for electric motors from % to 25 hp. 
Vickers single 


and 
cap; flush type oil level 


positions marked. 


indicator 


, double and two-pressure pumps are used for 
1000 psi service, Vickers two-stage pumps for 2000 psi service. 
For complete information, write to Vickers Incorporated, 
1454 Oakman Blvd., Detroit 32, Mich., 
mentary Sheet 12a, 5000. 


asking for Supple- 
Adv, 4534 


Catalog 


ana ee 
FOUR TYPES OF- 


. = WOVEN BRAKE LINING 


a COVERING ALL INDUSTRIAL 
gw REQUIREMENTS FOR INTERNAL 
@ AND EXTERNAL BRAKES 


sizes 1 1/2 x 5/32” through 4 « 3/& 
LARGE 
LONG ce 
SPECIALISTS IN SHORT RUN ORDERS 

WE INVITE YOUR INQUIRIES 


SOUTHERN FRICTION MATERIALS CO. 


CHARLOTTE, 


APACITY () 100 ft. per Day) 


> EXPERIENCE 





MATHEMATICS for ENGINEERS 


By Raymond W. Dull 











THis book gives you the mathematics you need in the form you need it. 
It is concise yet complete, a book for reference or study, as you wish, 


| covering every phase of mathematics you are likely to meet, from simple 


numer‘c computations, through ictegration and summation. 


| 
| 
| 


< oe 2 Ic is the kind 
t you wi 
use again and aps i 
or a long period of | McGraw-Hill Book Ce., 330 W. 42 St, N.Y. 18 
—— Send me Dull's MATHEMATICS FOR ENGIN 
1} ‘or 1 s examination on approval. 
—— plus few cents for x hs 
. 


(We pay for delivery if you remit with 
illustrated, this coupon; same return privilege.) 


SEE IT TEN 


DAYS FREE 
MAIL COUPON 
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Here is Sy egoeeye” Hydraulic Tubing 


to Do a Better 


Job for You 


Superior technology pro- 


duces seamless steel tubing 
for hydraulic lines which meet 
fully all Joint Industry Confer- 
ence hydraulic standards in 
all pressure ranges from 0 to 
above 3,000 Ibs./sq. in 


All Superior production is 
given a 100% hydrostatic test 
and each lot is sampled and 


CHEMICAL ANALYSIS. Low carbon con- 
tent is important to fabricators for ease in 
bending ond flaring. JIC standords permit 
a corbon range of .08% to 18% but all 
Superior hydraulic tubing is held to a 
corbon content of .15% (mox.!. Superior 
cims for .12% maximum. Aluminum-killed 
tube billets insure non-aging tubing of low 
yield strength and unusually high elongation. 
SIZE RANGE. Superior produces tubing in 


ony size specified from 010°’ to %‘' O.D.; 
moximum wall thickness is .125°' Hydraulic 


tubing is available on mill order in sizes up 
to 1%'' O.D. x .035"' 


LENGTHS. Available in cut, multiple or 
random lengths up to 28 feet. For longer 
lengths call your distributor warehouse for 
ovailability information. 


maximum woll. 


TEMPER. Dead-soft bright annecled tem- 
per #1 is furnished for hydraulic use, 
Mechanical properties are 57,000 psi mox.| 
ultimate strength; 28,000/ 40,000 psi yield; 
35/45% elongation in 2'', Rockwell hard- 
ness B-63 mox. 


RECOMMENDED MAX. WORKING PRESSURES (psi) FOR SUPERIOR HYDRAULIC TUBING* 


Wal 


tested for flareability. Rigid 





025"'|.028""| .032"'| .035''1.042"'| .049°"| .058"'| .065''|.072''|.083"'|.095""|.109"" 


1/8" 6700 | 7680 |8430/9920/11750) x x x x x x 
3/16" 5100 | 5610] 6750 
to all mechanical standards. fa" 3830 | 4200 5040 

5/16" 3080 |3370 

3/8" 2240 seo] 2000 
7/16’ 1920] 2190] 2400 

1/2" 1675| 1920 |2100 
9/16" 1490/1705 | 1870 

5/8" 1340/1535 | 1680 
11/16" 1220] 1395/1530 

3/4" 11201128011400| “NOTE: The cbove valves are based on an allowable 
Find Superior Hydraulic Tubing 7/8" 60 Give cram of SASS oul. For aqgrentante Guuting gree 


1090 | 1200 sures, multiply these valves by o foctor of 3.3. The formula 
In Warehouse Stocks Of These ! 840| 960] 1050 2% 
1-1/8" 747 


used for calculating the above pressures 1s Borlow's: P= ae 
854 | 935 


quality control at Superior 








insures complete adherence 





4470 
3350 
2690 


7850; « x x x x x 
5890 |7000/7850/; «x x x x 
4710 | 5610/6290 |6950 |8010/ «x x 
3920 | 4660 | 5240 | 5790 | 6660 8720 
3360 | 4000 | 4500 | 4960 | 5720 |6550 |7490 
2940 | 3500 |3925 |4340 |5000 | 5720 |6540 
2620 | 3110 | 3490 | 3860 |4450 | 5090 |5810 
2350 | 2800 | 3140 |3470 5230 








4040 
3360 
2880 
2520 
2240 
2020 





Your Superior Distributor 7640 





is ready to assist you in 








selecting the correct size and 





























analysis tubing for your 4000 |4580 6000 








pressure system. You Will 





860 
750 
665 





























Distributors. 





The above sizes are available for prompt shipment from warehouse stocks or mill production. Any 
non-standard size you require can be readily made on mill order 


AUSTIN-HASTINGS 
226 Binney Street 
Combridge 42, Mass 


STRONG, CARLISLE & HAMMOND CO 
1392 West Third Street 
Clevelond 13, Ohio 


WILLIAMS & CO., IN 
323) Fredonic Avenve 
Cincinnati 29, Ohio 
901 Pennsylvania Avenve 
Pittsburgh 12, Penna 


PETER A. FRASSE & CO., INC. 
17 Grand Street 
New York 13,N Y 


3911 Wissahickon Avenve 
Philadelphic 29, Poa. 
P O. Box 946 PO Box 1267 
Buffalo 5,N Y. Syrocuse 1, N.Y 
Cc. A. ROBERTS 
c 20 South Aberdeen St 736 South Wheeling Ave 
: Chicago 7, Ill Tulsa 4, Oklchomo 
4890 East Nevado Ave 907 Corr Street 
Detroit 34, Michigan St. Louis 1, Missour: 
hd West 10th Street 
ionepolis 22, indiano 


SUPERIOR TUBE COMPANY - 2012Germantown | Ave., Norristown, Pa. 
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Weldments by Littleford 


EXPERIENCE 

IS YOUR ASSURANCE 
OF QUALITY WORK 
AT A LOW COST 





Design Engineers have found Littleford’s ex 
per.ence in shearing, flame cutting, punching 
bending, rolling and welding plate and sheet 
metals a great boon in developing new prod 
ucts. Fabricated Weldments by Littleford have 
found a piece in almost every industry. Engi- 
neers know too that Littleford fabficates with 
unerring precision 2nd assumes a definite re 
sponsibility for the quality of the finished prod 
uct. If you have a Weldment problem and wont 





this Littleford experience and “know how’’ to 
work for you, send blueprints for on estimate 
of cost or write for the Bulletin on Littleford 
Weldments 


FABRICATORS OF PLATE AND SHEET METALS 


\LITTLEFORD/ 


LITTLEFORD BROS., INC 
506 E Pearl Street, Cincinnati 2, Ohio 














WHEN YOU PUT A LOT OF 
LITTLE ONES INTO A BIG 
ONE — MAKE SURE IT’S A 


JELLIFF DIPPING BASKET 


70 years making Wire Mesh have taught 
us a lot about this material, its fabrica- 
tion, and uses 


We make Dipping Baskets of any ductile 
metal, and in any size and shape vour 
products and process require 


Naturally we believe we make them just 
a little bit better than the other fellows 
do and a lot of people who turn to 
us regularly for their Dipping Baskets 
seem to agree with us 

So—-for Degreasing — Pickling — Plating 
Anodizing Washing Heat Treating 
— or for just plain Bulk Handling or 
Storage of small parts in large quantities, 
let JELLIFF give you a no-cost no- 
obligation estimate for your next require- 
ment of Dipping Baskets. Send a blue- 
print or specifications to Department 24 





THE C. 0. JELLIFF MFG. CORP. 


DIPPING BASKETS WIRE MESH PARTS 
LEKTROMESH WIRE CLOTH 
RESISTANCE WIKE STRAINERS « FULTERS 





SOUTHPORT i CONNECTICUT 











ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc. offers unparal- 
leled opportunities in Research, 
Development, Design and Test 
work in the fields of Long Range 
Guided Missiles, Automatic Flight 
and Fire Control Equipment and 
Atomic Energy. Well - qualified 
engineers, designers and physicists 
urgently needed for ull phases of 
work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 


* 
Salaries Commensurate with 
training and experience. 


Excellent working conditions. 
Finest facilities and equipment 
Outstanding opportunities 
for advancement. 


Write now—Give complete resume 
of education, 5ackground and 
experience 


Personal Dept. 
Aerophysics & Atomic Energy 
Research Division 


North American Aviation 


INC. 


12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 
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CRC AC AC ACA AC ACCOR CORO RC RCC 

















‘Forgings for the aircraft industry today demand the utmost in engineering 
and production techniques and in scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, is typical of 
Wyman-Gordon's forging cc ribution to the ever-growing progress in aircraft 
design. In crankshafts for the automotive industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered in the development 
of forging 'know-how''—there is no substitu’e for Wyman-Gordon experience. 


Standard of the Tudustry for Wore “Than Sixty Years 


? FORGINGS OF ALUMINUM * MAGNESIUM @ STEEL 

. WORCESTER, MASSACHUSETTS . 

HARVEY, ILLINOIS DETROIT, MICHIGAN 
COLAC ORC LODO RO RORO RG AOAC ROMO RCO ROMOUC RC CCC HCCC CMO CCU CTC MON 
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Collector 
NUE 


roa toroeeer 
% 


saves assembly time - machining - parts - space - weight 


SPIROLOX Retaining Rings posi- —spiral-in easily, save ume in instal 


PTTL 
s VERE Reatil 


i 


tion and lock all kinds of moving lauon. They stay put, yet they come 
parts. They make machines simpler, out again at the flip of 2 screw 
lighter, more compact. In many driver, ready for re-use .. .no special 
cases they eliminate costly machin tools are required! They lock in the 
ing, as well as nuts, pins, keys and groove under thrust, wil! carry loads 
collars, formerly used in fastening up to their full shear strength—will 
These gapless, coacentric rings mot squeeze out or pop out! 


SEND FOR TEST SAMPLES and DATA BULLETIN! 


Write: Ramsey 
Corporation, 
3769 Forest 
Park Bivd., 

St. Lowis, Mo. 


Y 
4 


Winco Collector Rings are made in all 
sizes to carry currents of 5 to 200 amperes. Two 
to twelve rings can be furnished on one stub 
complete with brush holders, brushes, studs for 1951 Edition fer further 


iefermation on eur 
products 


supporting the brush holders and stud rings. The 


Copyright 1951 by Ramsey Corporation 490K 


collectcr rings can be assembled as a unit on 


one hollow tube with threads on one end and in- MINERALIGHT Ultra-Violet 


(black light) 


may solve your problem! 


Minevalight’s magic “black light” gives you instant, 
oe of many aaastes materials 
: undetectable by ordinary chemical or physical 
The collector rings are made of hard bronze eg RO Ml 
tory and production inspection problems. 


sulation bushing on the opposite end. The brush 


holders carrying the current are made of brass. 


material. Bakelite insulation is used. eis. eines adie ania ae 
meet every engineering need Write 
Dept. PRE outlining your problem. Our 
laboratory stoff will be glad to help 


Welco Collector Rings are custom-built to fit the _ 


Send for FREE illustrated brochure ‘‘Ultra- 


special design and functional requirements of a 


—— 
your machines or equipment. A limited number ' ULTRA-VIOLET PRODUCTS, NC. 


Pasadena Avg South Pos 


of standard types are available. Send us your 


blueprints and we will design for you the col- 


lector rings that are fung¢tionally correct. Ys SN 
— a 


im. 
A 

THE B. A. WESCHE ELECTRIC CO. , 

1624-20 VINE ST. CINCINNATI 10, OHIO 


ce 
DROP-FORGINGS 


ANY SHAPE - ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Dato Folder Helpful. Informat 


ve 


J. H. WILLIAMS & CO. “The Drop-Forgrng People’ BUFFALO'Z, N.Y 
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GUIDEROL 


TRADE MARK 


Roller Bearings 
CT Series 


wew reece « GUIDEROL 
...solves your HOUGHER bearing problems 


The McGill GUIDEROL Roller Bearing is especially designed to take advantage of the 
greater capacity of cageless roller bearings — without the danger of roller skewing. This 


new principle of construction features guided rollers that overcome skewing tendencies and 
eliminate the need for space wasting cages and internal looseness. Load capacity in dri- 
cal roller bearings is not only increased with Guiderol Bearings but this advantage is effec- 
tively applied to faster and more precision applications—not before possible with full type 
cylindrical roller bearings. You will profit by investigating these and many other advantages 
of Guiderol Roller Bearings. 


GUIDED ROLLERS PREVENT SKEWING — BINDING 


C—O 


A guide rail on the inside 
diameter of the outer race 
maintains roller alignment. 
Normally no correction is 
required. Should misalign- 
ment cause tendency to 
skew, the guide rail touches 
grooved rollers back into 
position by momentary con- 
tact at Y. X indicates direc- 
fe A tion of roller rotation. bearings 





precision 
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RANDALL nage: 
“DRED WELL” fy 4a | casu-ac 


BALL ASSEMBLY Re os DEMANDED BY 


Extra large “Deep Well” reservoir is 
formed in the machined cast iron hollow INDUSTRY Everguhere 
ball when bushing is pressed into place, 
This reservoir holds twice as much oil as 
any other assembly of this type on the 


market. Reservoir is packed with SAE Type “8B” Pressure Reducing 
No. F-11 wool felt which becomes satu- and Regulating Valve 


rated with oil and retains it jill needed. steam generator 
manufacturer specifies 


CASH-ACME 


When the pressure’s on, this 

steam generator manufac- ; 

turer depends on a CASH-ACME Automatic reducing 

and regulating Valve for unfailing service. It's the same 

story in any industry that requires consistent pressure 
Porous graphite feed plugs extend control. CASH-ACME is specified by more and more 
through the wall of the bearing ond manufacturers. Write today and find out how a CASH- 
ACME Automatic Valve can help with the successful 


act as a wick in feeding the oil from . 
operation of your product. 


the reservoir to the graphited grooves. 


Patented graphited bronze bushings are me an to ce oe oe 

grecicien machined trom the Wishes! ang Gale & & gene cASh A. W. CASH VALVE 

grade send cast phosphor bronze bearing give Randal! an exclusive dou- q F MANUFACTURING CORP, 
ble lubricating feature. CMe SILENT SENTINEL 6662 E. Wabash Avenue 


Graphite filled grooves distribute oil to 
Decatur, Illinois 


Au tomatic Valves 
all poimts of the bearing surface assur- 


ing complete lubrication at al! times 





This ideal bearing assembly is available in either one . We've Built a BETTER 4 ANDLE! 


piece steel or two piece cast iron pillow blocks or as a 
separate unit for integral inclusion on specific applica- : FOR MANUFACTURERS 
tions. It's self-cligning, as well as self-lubricating, quiet pa SP OF PORTABLE EQUIPMENT, 


in operation, has a ‘ow initial cost and due to its large 
CARRYING CASES, 


oil capacity cuts maintenance costs to a minimum. The 
PARTS BOXES, Etc.! 


simplicity of design plus the above features assures 
longer lasting, trouble-free bearing service. Randall's : : emaaiiiie «eae 
“Deep Well” ball assembly is available for shaft sizes , esbetruation 0 reshquect 
from %” to 3'%" inclusive and in pillow blocks for © meets Air Force and other 
light, normal or heavy aa . Government specifications 


Here is the handle you hav e been looking for one that 

is ideally suited for anything that must be lifted by a 

side carrying handle. Because we could not buy any- 

where a satisfactory handle for the thousands of cases 

manufactured by Bendix and needing such an item, 

— Bendix-Friez engineers developed this handle to meet 

il FOR 2 Air Force and other Government specifications for many 

CATALOG NUMBER 107 —— kinds of special equipment. The unique, rugged design 

of this handle, with its “snap-back” feature. is such 

that neither shock nor vibration will cause it to rattle. 

Built of aluminum and stainless steel. it ean be riveted 
or welded to the side surfaces 
BRONZE BAR STOCK GRAPHITED BEARINGS of any kind of container or 
BRONZE BUSHINGS THRUST WASHERS depressed in the sides. Avail- 
able in large or small lots. orders 


PILLOW BLOCKS Gi BABBITT METALS filled promptly. Write for prices. 


SHEET LUBRICATOR SAFETY COLLARS 
FRIEZ INSTRUMENT DIVISION of 


RANDALL GRAPHITE BEARINGS, INC. DIF) 1336 Taylor Avenue 


Boltimore 4, Maryland 


1004 Ss. GREENLAWN AVE. LIMA, OHIO Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y 
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What’s unusual about 


U.S. Rubber’s new 


plastic coating ? 
oO 





For one thing, this new coating, called 
U.S. Royalguard Protective Coating, has 
very high film flexibility and adhesion. It 
protects: 
Against attack by splash, drip, and spray 
from corrosive chemicals: 

* Chemical Processing Equipment 

* Tonks * Pipes 

* Tank Cars * Fittings 
Against weathering and rust: 


* Structural Steel Parts 


* Machinery 
KE 








U.S. ROYALGUARD plas- 
coating bein ipphed to 
yarn-carrying wheels 
textile industry. It is air-dry 
2 no baking or other spe 
cial treatment is required to 
produce a tough, flex ble 


highly corrosio esistant film 


Royalguard is a One-coat system...no pri- eosin ase oa vie ~- 
mer is required. It will find its broadest use demonstrate its high film flex 
in chemical processing, rayon and cello- oy poy aa ae 
phane production, photo finishing, pulp and num, concrete, hardwood or 
paper manufacturing, sewage disposal, filter- compesiinn Scere 

ing, electroplating and in mining. Write to 

address below. 


PRODUCT OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION, ROCKEFELLER CENTER, NEW YORK 20,N. Y 
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FASCO’s modern plant is equipped 
for complete engineering, eco- 
nomical mass-production, end 
thorough testing of motors that 
ere exactly right. 


For Dependable Performance .. . 


FASCO 


/FRACTIONAL H.P. MOTORS 


: 


: 


The performance of your product ond your reputation for quality 
depend upon the motor you use. That's why so many leading 
manufacturers Icok to FASCO for fractional h.p. motors. They 
know through their own tests and through years cf experience 
that FASCO motors will give the long, dependable performance 
they require. 


Every FASCO motor is job-fitted. 
dependability, efficiency, durability, or the best possible combina- 
tion of all three, FASCO engineers will help you specify the motor 
that is exactly right 


Whether your need is 


And every motor is thoroughly tested and 
proved in use before it goes into production. 


FASCO manufactures a wide range of small motors from 1/500 
to “e h.p. Most of them are shaded pole induction motors in 
2-pole, 4-pole, and 6-pole speeds. If this is the type of motor 
you're looking for (and we'll tell you if we think it isn’t), we 


would like to discuss your needs. 


MOTORS FOR DEFENSE—During World War Ii FASCO made 
small auxiliary motors for aircraft controls, in voltages from 6 to 


110. FASCO is equipped and ready to produce more of them now 


Write for complete information 


FASCO 


INDUSTRIES, INC. 
ROCHESTER 2, N.Y 





eitaen 


PRODUCTION! tar BS 


TO IMPROVE ALL TYPES OF ASSEMBLIES . . . produced in any 
quantity .. . large production runs a specialty . . . our engineers 
will be glod to assist in the design and application of any flat 
and round wire springs, stampings or Snap-Clips. 

We are experienced suppliers to the automotive, aircraft, 
ordinance, appliance, electrical and many other industries 
where assembly problems occur. 


The CUYAHOGA SPRING Co 


SUBSIDIARY OF THE GAwIUM STEEL CORP 


10253 GEREA ROKOD CLEVELAND 2 ONTO 








FOR YOUR PANEL 


A NO EL and UNIQUE CIRCUIT INDICATOR 
DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 

—“‘built-in 
RUGGED 
DEPENDABLE 
LOW IN COST 


PATENTED: No. 2,421,321; Cat. No. 521308-997 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—ony quantity. 
ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 
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SoundScriber screens noise and prevents ® 
damage to delicate parts 
with 


CELLULAR RUBBER 


TURNTABLE CUSHION - MOTOR SHOCK AB 
prevents transmission of mo- _ SORBERS — absorb shock in 
tor vibrations to recording motor suspension and dissi- 
disc. Cushion permits clear, % pate motor vibration. Custom- 
noise-free recording. A cus- molded Spongex. 
tom-molded Spongex part. 

AMPLIFIER GASF.ET 


protects the anplifi.r from 


AMPLIFIER INSULATOR 

provides wall of insulation 
between plug-in amplifier and 
main electrical chassis. Part 
is die-cut Spongex sheet 
stock, 


damage should machine be 
banged about, as often 


happens on business trips. 
Custom-molded Spongex. 


HAND MICROPHONE 
SPACERS — microphone ele- 
ment “floats” between rubber 
spacer cushions. These 
spacers protect the element This new booklet on the 
from damage, and insulate it 3 properties of, test data on, 
against transmitting the sound r and specifications for cellu- 
that would otherwise result lar rubber has just been 
from dropping or banging the released. It’s concise, and a 
microphone. Spacers are die- valuable reference source. 
cut Spongex sheet stock. a Write for a free copy today. 


The World’s Largest Specialists in Cellular Rubber 


THE SPONGE RUBBER PRODUCTS COMPANY 


402 DERBY PLACE SHELTON, CONN. 
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For Parts that must be 


TAKEN OFF-PUT BACK-BUTTONED TIGHT THE ACCEPTED STANDARD 





LION FASTENERS: HEYCO 
| STRAIN RELIEF 


BUSHINGS 


Save time—reduce costs— increase 
product life. Securely anchor wires 
to chassis without injury. Heycos 
absorb push, pull and torque. Eleven 
sizes clock wire to S-10/3 cable. 
Specification Shest on Request 


HEYMAN 


MANUFACTURING CO. 
KENILWORTH 3, N. J 


LOCKS TIGHT WITH A QUARTER TURN 
Always at correct tension 








Lion Fasteners are right for buttoning parts that must be 
removed repeatedly for inspection, maintenance, or other 
reasons. 

Vibration and shock can't loosen a Lion Fastener. Even 
an inexperienced service man can't replace it wrong. 
quarter turn opens it. Another quarter turn locks it. The for Cylinder Speed 
tension is designed into it. ; 

Lion Fastener Spring Assembly is quickly spot welded Adjustments 
or riveted in place. The stud cannci be lost. It is grommeted . . OVER A 
tight to the sheet. They will button sheets .040 plus or .020 
minus over or under standard rating. The misalignment is as = wi DE 
much as .156. The one-piece forged stud is tested to 1425 lbs. ‘ RANGE 
Write today for demonstration kit and application data. . i 

. *s IN AIR OR 
TYPICAL APPLICATIONS: INSPECTION | HYDRAULIC USE 
PLATES - COWLING ~- ELECTRICAL 


. . The Pneu-Trol Flow Control Valve combines an 

PANELS CABINETS DUCTWORK efficient Stainless Steel FLOATING BALL CHECK 
which opens and closes at the slightest change 

in flow direction, with a Vernier Type VARIABLE 

NEEDLE ORIFICE adjustment in a <ompact con- 

trol which has widened air and hydraulic cylin 


der application by providing precise contro! of 

cylinder action. Modifications of the Pneu-Trol 

‘ Valve are available as Plain Check, check with 

X Fixed Orifice (orifice drilled by customer in the 

5 A Wy 2 onre Standard Check Valve), Needle Valve and Veloc- 


ity Limiting Check, as illustrated at left. All 
Pneu-Trol Valves are made from bar stock in 
brass (up to 1000 psi) or steel (5000 psi) or 
other body metals to your specifications All 
WEE DEMONSTRATION KIT contains faternal parts ere Steiniess Ail valves eveileble 
. - in 5 sizes—Ve", 44", 4", 12", and 34” 
sample Lion Fasteners to help you visualize | < ’ ! Attroctive prices — immediate delivery 


P ate , Write for illustrated circular and price list 
their adaptability to your product. Write on au. ODD 


your company letterhead. No obligation. 


L ‘| ve ] he < Pneu-Trol Devices, Inc. 


FASTENERS, INC.cms ies. & 1428 N: Keating Ave., Chicago, If.) 
300 Mein $., Honeoye Falls, N.Y. li 
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Propuct 


E.NGINEERIN( 


STANDARDIZE 


with OHIO 


In these days of “speed-up” production, high main- 
tenance cost and competitive government contracts, 
the wise engineer turns to Ohio STOCK gears and 
speed reducers for specifications. 


Ohio STOCK gears and speed reducers save valuable 
production time and eliminate “extra-cost-specials”. 
Quantity runs produce lower cost. 


Check these facts and get in touch with your nearest 
distributor; he’s trained to engineer your problems. 


DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio *Miami 9, Fla 

Hard-vare & Supply Co. General Equipment & 
*Baltimore, Md Supply, Inc 

L Benson Co., Inc Milwaukee 11, Wisc 
*Brooklyn 6, N. Y¥ Albert F. Korf & Co 

(Gears) Northside Leather *Minneapolis, Minn 

Belting Co., Inc Industrial Supply Co 
Suiele, > Y *Muskegon, Mich 

: en . 

*S. H. Pooicy Belting Co. qciashore SGachinery ® 
*Chicago 7, Illinois e 

Schrade-Batterson Co. ay Ay " Tricon Co 
*Cleveland 2 Ohio (Reducers) Woodward Wight 

J. A. Shomer Co & Co., Ltd 
Cleveland i0, Ohio *New York N.Y 

Ohio Gear Co (Reducers) Patron Transmis- 
Dayton, Ohio sion Co., 

E. C gor (Geers) Atiantic Gear Works 
*Detroit 2, Michigan *Paterson 4, N. J 
om a ey and Supply Co. (Geers) Bernstein Bros. Inc 

a 
y Jo Co Pawtucket, Rhode Island 


Findlay, Ohio George G. Pragst 
Bearing & Transmission Co *Philadelphia, Pa 
*Grand Rapids 2, Mich Rothman Belting & 
F. Raniville Co Equipment Co p 
Hagerstown, M Robert L. Latimer Co 
Hagerstown Equipment Co *Piqua, Ohio 
Hoboken, N. J Bornell Supply Co., Inc 
Crown Industrial Supply *Pittsh rgh 30, Pa 
Houston 3, Texas Staudard Machinists 
Behring'’s Bearing Service, Inc Supply Co 
Indianapolis, Indiana *Portland 14, Oregon 
A. R. Young J. W. Minder Chain & Gear Co 
*Kansas City 16, North Mo *Rochester 4, N. ¥ 
Sesco Engineering & Supply H. M. Cross and Sons, Inc 
Cory *San Francisco, Calif 


*Los Angeles 21, Calif 
J. W. Minder Chain & Gear Co. The Adam Hill Co 


c *St. Louis, Mo 
Louisville 2, Ky ° 
Alfred Halliday The Essmueller Co. 


*Massillon, Ohio *Syracuse, N. Y 

Hardware & Supply Co. U. and S&., Inc 
*Memphis 2, Tenn *Toledo, Ohio 

Memphis Bearing & Supply Co The Bearing & Transmission Co 
IN CANADA, *Montreal, Quebec, John Braidwood & Sons, Ltd 


*Stocks Carried 
ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1325 EAST 179 STREET © CLEVELAND 10, OHIO 











NEW precision DIFFERENTIAL 


tn the FORD hradition 


Only 1 Spider Gear 


avcilabie in: 
@ 3/16-inch 
@ 1/4-inch 
@ 5/16-inch 


shaft diameters 


This new development, food 's latest in 
precision P 

incorporating Zerol geors, makes for 
higher accuracy, far less friction, with a 
resultant greater life expectancy— 

a differential of fine Ford precision. 





@ LO*Y FRICTIONS: This smooth-running differential 
unique—its exceptionally low friction is 


| the same in either direction. 
...and you'll see 
@ HIGH ACCURACY: Lost motion does not exceed 
5 minctes of arc on the 1/4-inch and 5/16-inch 


why it’s differentials and 7 minutes on the 


3/16-inch differential. 


OILPROOF ! coum SuememaET company 


31-10 Thomson Avenve 


Long Islend City 1, N.Y. 


FATIGUE-PROOF ! : 
On the surface, Resistoflex hose looks “EF T 
like any other hose. But what a differ- | U E 


ence internally. Only Resistoflex hose 


has the compar tube. \ 

This flexible, high tensile tube elim- WEAKN ESS OF 
inates need for metal reinforcement in 
medium pressure hydraulic applica- ” 
tions. It also makes the hose impervious SU RFAC ES 
to oil. Result: No erosion, no gumming, 
no clogging. And no fatigue under con- 
stant flexing conditions. Reports of this valuable 24-page report are 

Resistoflex has proved skill and long , ¥ ; 
years of experience in the fabrication of once again available! J. O. Almen of the Gen- 
braided hose with synthetic tubes. Take eral Motors Research Laboratory presents an 
advantage of the quality this assures analysis and evaluation of weaknesses caused 
and provide trouble-free, cleaner hy- : : 
draulic systems. Write for specification by material fatigue. 
sheets. 








This informative article, including helpful 
photographs, drawings, and graphs, is avail- 
able at a cost of 50 cents per copy. Write 


Fo, ok f wo | 
wilh a - PRODUCT ENGINEERING 


McGraw-Hill Building 
STOFLE x New York 18, N. Y. 
Belleville 9, New Jersey 
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Whether for defense or essential civilian products, design ZINC Die Cast- 
ings specifically for this metal and method of production—to achieve maxi- 
raum economy. rhe two ZINC Die Cast fuse noses for 20 mm. ammunition 
pictured above were designed to give Uncle Sam the most for his dollar. 
The same economic considerations apply to essential civilian castings. 


UTILIZE MULTIPLE PRODUCTION 


Using a die designed to produce 12 
fuse noses at a time, on a “gate” which 
is cast at the rate of 225 to 250 per 
hour, over 2700 noses are produced 
every 60 minutes in a plunger-type 
die casting machine. Of the most used 
die casting metals, only ZINC alloys 
can be used in these high speed 
machines. 
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DON’T WASTE METAL 

All excess metal is sheared off when 
the 12 castings are removed from the 
gate simultaneously in a punch press. 
Thus all of the flash metal, as well as 
the gate, is salvaged for remelting and 
reuse. This not only minimizes metal 
cost but conserves zinc which is so 
essential to the National Defense 
program. 


MINIMIZE MACHINING 
ZINC Die Castings are often pfo- 
duced so close to finished dimensions 
that little or no machining is fe- 
quired. In designing the fuse noses, 
however, it was less costly to cut the 
external threads than to cast them. 
Since the ZINC alloy is free-cuttifg, 
this operation is performed at high 
speed in a lathe fitted with an aufo- 
matic feeding mechanism. 

For @ working knowledge of the 
full economic possibilities of ZIZIC 
Die Castings for defense or essential 
civilian products, ask us—or your @ie 
caster—for a copy of “Designing For 
Die Casting.” 


The New Jersey Zinc Company, 160 Front St., New York 38, N. Y. Las FOR DIE CASTING ALLOYS 





SERVICEABLE AT 
100 BELOW ZERO! 
500°ABOVE ZERO! 


SILICONE RUBBER, with its unusual characteristics, 
opens up vast new design possibilities. Arrowhead, 
in pioneering the fabrication of silicone over the past 
three years, has accumulated a store of experience and 
know-how which is available to you. 


SLEEVES and DUCTS 
Versatile —AHRFROM* flexible 
fiberglass ducting and couplings 
are now available of impregnated 
or laminated silicone rubber. 


(— x 
a a 

MOLDED SILICONE 
Silicone rubber “O” rings, grom 
mets, packings and special 
molded mechanicals of all kinds 
are a part of daily production 
in Arrowhead’s Silicone De- 
partment, 


— 


DIE CUT SILICONE 
Silicone sheet and silicone coated 
fiberglass are ideal materials for 
die-cut gaskets and other high 
temperature parts. ARCOSIL 
e gaskets are standard service items 
a for major airlines. 
. 
( ol 
; : EXTRUDED SILICONE 
al > Arrowhead silicone tubing and ex- 
| a j trusions are finding new uses where 
exceptiona! properties under unusual 
P conditions are required. 


j WRITE FOR FREE BULLETIN 
f GIVING SILICONE RUBBER DATA 


iA 


*Sole Manufacturers — Trode Mark Registered 


ARROWHEAD RUBBER CO. owner cauirorn: 
PO" RINGS © SILICONES @ PRECISION MECHANICALS © -—#HPFROM> DUCTS 
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DEFENSE 
ORDERS... 


Diefendorf has the 
necessary know 
how—on gear pro- 
duction for the 
military—experi- 
mental assignments 
—or contract pro- 
duction. 


Competent engi- 
neering help. All 
types and sizes. All 
metals. 
DIEFENDORF 
GEAR 


CORPORATION 


Syracuse, New York 








FOR FARM AND INDUSTRY 


LBUBCLRIC 


Over 65 years in wheel manufacturing 
have given us the “know how” — 
modern production methods assure 
long life and efficient wheel 
performance in the field. 


There is an ELECTRIC spoke or 

disc wheel for most types of portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready to assist you in solving your 
wheel and axle problems and 

we will offer our recommendations upon 
receipt of your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


2816 CHERRY, QUINCY, ILL. 
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NOW ITS FLEXIBLE ! 


BEFORE CURING, DUROID 600 


is flexible but not dimensionally 
stable. 


OW ITS BRITTLE! 


AFTER CURING, DUROID 608 
is snap-finger brittle but, im 
mersed in hot or cold water, 
has better dimensional stabil 
ity than laminated phenoli€, 





This Fiberloy was created to meet the need ) «+ a material with 
controlled dimensional stability, for spacers in a unique oil filter. Rid fe Pele, 
Scrap reclamation permitted low-cost fabrication. It shows, again, % 
that Rogers can do unusual things with materials to make 
engineering dreams come true. 


THE DUROIDS are special formulations 
developed to provide specific mechani- 
cal and chefnical characteristics. They 
blanket the range of materials properties ‘ ‘ 
from laminated phenolic, down through —SP¢cial purpose laminates. ROGERS 
the vulcanized fibres, to paperboards. 

“HERE'S ROGERS AND ITS FIBERLOYS” is an entertaining booklet that will help you CORPORATION 

decide if the FIBERLOYS have a place in your products. Please write for it to Dept. E, Established in 1832 


Rogers Corpo » Manch C cticut, 


OTHER FIBERLOYS by Rogers include 
special purpose impact phenolics, in 
bulk or sheet form for molding, and 
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HYSTER specifies 
BLOGD BROTHERS Universal Joints 


----} If you demand trouble-free components for 
your products, you'll find yourself in good 
company when you specify Blood Brothers 
Universal Joints. With Hyster, as with so 
many other builders of heavy-duty equip- 
ment, Blood Brothers Universals have won 
a solid reputation for dependability. 

They “get the power through” despite the 
shocks and strains of stop-and-go hauling 
through ruts, mud and snow. And they con- 
tinue to deliver year after year under rigor- 
ous field conditions. 

Product dependability — and an interest in 
helping with your engineering »roblems — 
are two strong principles with Blood Broth- 
ers. Check this for yourself — write for fur- 
ther information. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 
Division of Standard Steel Spring Co. * Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 








“Precision first” 
says famous instrument manufacturer 
.Specifies Bird Jewel Bearings 


after you’ve read 
this magazine 


3 Wizardry in 
WIRE FORMS 


aM diameter wire forme . « - and clipped pertinent 


any shape 


ideas, articles and advertise- 
, ments for reference, please 
ajusseitis) do not burn or throw it away. 


= 


IMMEDIATE CAPACITY 
FOR DEFENSE 
SUB-CONTRACTS 


Here are two sound reasons 
why: 





1) Wastepaper can help to 
swell the funds of your local 


Almost invisible to the naked eye 
— yet precision depends on these 


quality controlled Bird Bearings 


Microampere Meters from this leading 
manufacturer* are world famous for 
top precision — owe much credit to 
quality construction that includes Bird 
Jewel Bearings. Two  precision-made 
jewels — used as bearings for armature 
— assure smooth response . . . guar- 
antee a /ifetime of accurate operation. 

Discover how Bird Jewel Bearings can 
solve your miniature bearing problems 
with unset or set assemblies to suit your 


requirements — write for information 


STRAIGHTENING & CUTTING 
Perfect straight lengths to 12 ft. 
.0U15 to .125 diameter 
WIRE FORMS 
.0015 to .080 diameter 
SMALL METAL STAMPINGS 
.0025 to .035 thickness 
.062 to 3 inches wide 
* 


in Production of Parts 
for Electronic and Cathode Ray Tubes 


Sp: Labiel, 





Write for Iustrated Folder 
Send Blueprints or Samples for Estimate 





Boy Scout Troop, your church 
or other community organiza- 
tion. It gets a good price 
these days. 


2) Whether in magazine 
form or not, wastepaper helps 
to fill the increasing need for 
paper pulp brought on by the 
mobilization effort. 


Collect it. Give it to your fa- 
vorite organization. Chances 
are they have scheduled pick- 


Jiichard Obed sc 10 


Mivs. of glass and sapeine “e dened bearings 
for instruments, f all types 


1 Spruce ae ~“ Mass. 


ART WIRE & STAMPING CO. ups. 
227 High Street Newark 2, N. J. 
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THESE “NATIONAL” 
LOCK NUTS ALSO 
SOLVE VIBRATION 
PROBLEMS 


Notional Drake Lock Nuts 
Two-piece design; lower mem- 
ber fastens, upper nut locks. 
Especially designed for heavy 
rugged equipment meeting 
s vere shocks 


National Dynamic Lock Nuts 


Designed for applications where 
a thin one-piece locking medium 
of light weight 1s needed and 
where strains are in shear only 
— never in tension 


National Marsden Lock Nuts 
One-piece lock nut designed for 
effective locking force at mini 


mum cost 


fingers of Steel 


clamp HUGLOCKS 


onto the bolt! 


withstands vibration and shock loading 

National Huglock Nuts are one-piece, all-metal self-locking nuts. They stay 
tight without the help of any other locking medium, save time and cost of 
other locking devices. 


seated or unseated, Huglock holds tight 

The steel “fingers” of Huglock’s curved crown hug and press down on the 
bolt, creating a friction lock between the load carrying fianks of the nut and 
the bolt threads. This combined metal-to-metal hugging and locking friction 
is distributed over all the threads, so that Huglock holds firmly—seated or 
unseated —until removed with a wrench. 


can be repeatedly re-used 
Repeated removal and re-use of Huglock Nuts on the same bolt or a similar 
bolt will not destroy Huglock’s locking action 


National Huglock Nuts are made to standard dimensions 
tapped American Standard Coarse (USS) or Fine (SAE) 
Thread series class 2 tolerances, from 4” to 1” bolt diam- 
eters. Available with left-hand thread when ordered in pro- 


duction quantities, 


FOR ANY VIBRATION PROBLEM you'll find 
oe “National” Lock Nut. Write for your free 
copy of illustrated 24-page booklet, “National 
Lock Nuts” 








e . 
THE NATIONAL SCREW & MFG; CO. atio / 
2440 East 75th St. - Cleveland 4, Ohio SS eae y, 
Pacific Coast: National Screw & Mfg. Co. of Cal. 


3423 South Garfield Ave., Los Angeles 22, Cal. 
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ENGINEERS! Check this valuable 
ey eae 


mew reference on... 


The DESIGN and PERFORMANCE 





of SHAFT BEARINGS 





HIS new book, includes the 
latest developments and proce- 
dures in bearing analysis and lubrica- 
tion. It discusses, first, the general 
principles of bearing load analysis, in- 
troducing dimensional analysis in o 
der to generalize the results of bear- 
ing load computations. It then takes up the principles and problems 
of hydrodynamic lubrication . . . discusses rolling contact bearings 
and considers the many variables of importance in boundary 
lubrication. A final chapter describes a representative group of 
bearing test machines. Throughout the book, the external condi- 
tions imposed upon representative shaft bearings have been con- 
sidered in detail and integrated with lubrication theory. 


Just Published! 


ANALYSIS and LUBRICATION 
of BEARINGS 


By 
Dept. of 
and 


E. Fred Macks, Lewis Flight Propulsion Laboratory, 
N.A.C.A. 


618 pages, illustrated, $10.00 











Milton C. Shaw, Mech, Eng., M.LT. 


This new book's analysis of shaft bearings is divided, roughly, 
into external and internal phases. It considers the bearing in rela- 
tion to its position in the mechan-_ 
ism, and studies the conditions 
imposed on the bearing by its sur- 
roundings. Attention is directed 
to the manner in which the bear- ® Covers new developments in the 
ing supports the applied load theory of boundary lubrication 
Common practices used in the de- aad dry friction 
sign of bearings are treated fully 
The book discards those practices 
contrary to fundamental concepts, 
suggesting more logical criteria, 
and points the way to rational de- 
sign procedures based upon sound 
principles and the results of con- 
trolled experiments. 


A few outstanding features 
® Considers the dynamic aspects 


of lubrication 


Discusses new bearing materials 
and lubricants 


Analyzes recently developed 
bearing types and arrangements 
Takes up such topics as high 
speed —) stability, bearing 
erosion and limitations of pres- 
ent hydrodynamic bearing the- 
ory at high speeds 


SEE THIS BOOK 10 DAYS FREE 
Mail coupon today 
= oo ee ee ee ee ee ee ee ee ee ee ee ee 


HILL McGraw-Hill Book Co., 330 W. 32d St., N. Y. C. 18 


Send me s Shaw snd Macks’ ANALYSIS AND LUBRICATION OF BEARINGS 
for 10 days’ examination on approval. In 10 days I will remit $10.00, plus « 
few cents for delivery, or return the book postpaid. (We pay for delivery if 
you remit with this coupon; same return privilege.) 

Name 

Address 

City 

Company 


Position 


This offer applies to U.S. only 
‘om oo oe oe ee ee ee ee ee ee i ee a 


PROFESSIONAL 
SERVICES 








GEORGE H. KENDALL 
Consulting Mechanical Engineer 
mR, -- 4, — Wy for ys Profit. 
ing Cost 


Trouble Shoot: 
Specialist Automatic Machinery 


Production, ae a. 


ToCssses, 8, 
. Patent Studies, Investigstions, 


P. 0. Box 3 
Noroton Heights Darien, Connecticut 








NEW YORK 


TESTING LABORATORIES, INC. 


OMBMICAL. MECH ANIO AL, BLBCTRICAL 
URGICAL BNGINEB 


MST 
ANALYTICAL CHEMISTS, PHYSICISTS, z-RAY 


Analysis, Tests of all Materials and Produc ae 


and Field Services in Special Measu ponents 
tress, Sound, Vibration and 


*0 Washington St York City 6, N. 


other. Consultants in 
Litigation and Process Sagineuns and Desiee. 
New 








SKINNER, HARLAN AND IRELAND, INC. 


Consulting Engineers 


Specializing in Magnetic Materials and 
Their Application 


Office snd Laboratory 


Indianapolis 1, Indiena 


— 











An 


Investment e 


Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 
“Searchlight” advertis- 
ers almost invariably re- 
port prompt and satis- 
factory results. 

BE CONVINCED — 
send us your advettise- 
ment TODAY. 


Address Classified 
Advertising Division 


PRODUCT 
ENGINEERING 
330 WEST 42nd STREET 
NEW YORK 18, NEW YORK 
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SEARCHLIGHT SECTION 


ENGINEERS WANTED = 


for PERMANENT Positions 


Design and Development 
of Electro-mechanical and Electronic Devices 


w? TBM 


Endicott, N. Y. and Poughkeepsie, N. Y. 











A FINE OPPORTUNITY TO DO INTER- 
ESTING, CREATIVE, LASTING WORK 

. TO SETTLE IN A PLEASANT, CON- 
GENIAL COMMUNITY. Write, giving full 
details including education and experience, 
to: 


Finest working conditions in modern lab- 
oratories and plants. Good salaries .. . 
opportunities for advancement . . . and 
exceptional employee benefits. 


Mr. R. H. Austin 
International Business Machines 
HYDRAULICS OPTICS 1726 North Street 


ELECTRONICS RADAR Endicott, N. Y. 
ELECTRICITY INTERVIEWS ARRANGED IN YOUR CITY 


Advanced degree or experience required in 


GYROS 
SERVOS 
MECHANICS 














WANTED— 
ENGINEERS 


for work on 
Electrical Control Techniques— 
Control Circuit Cesign— 
Relay Applications 











THERE’S A BETTER J0B FOR You AT 
HAMILTON STANDARD 


Leading engineering firm in an essential industry offers: 
Immediate Openings + Excellent Pay 
Finest Working Conditions + Opportunities for Advancement 
Insurance and Retirement Income Plans 
Hamilton Standard needs experienced engineers now 
to develop vital aircraft equipment. 


AUTOMATIC ELECTRIC COMPANY 


Originators of the Automatic Telephone 
Makers of Communiceotion and Control Systems 
and Equipment 


1033 West Van Buren Street 
Chicago 7, Illinois 











Put your own ideas and experience to 
work at Hamilton Standard, top en- 
gineering firm in the field of aircraft 
equipment deeign and production. 

Help develop supersonic equipment, 
cockpit air conditioning and other air- 
craft accessories and propellers. 

Build your future with a sound en- 
gineering organization in a field with a 
bright future, both in military and 
commercial aviation. 


HAMILTON 


Live and work in a pleasant, quiet 
community in the heart of beautiful 
New England. Settle your family 
whxce there are excellent schools . 
fine shopping districts . . . moderate 
living costs. 

Let us have your resume now. Staie 
age, expenence, qualifications, marital 
status, pay expected. All replies will 
be answered. Address Personnel Man- 
ager, Department M. 


STANDARD 


One of the Four Divisions of United Aircraft Corporation 
EAST HARTFORD, CONNECTICUT 
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SEARCHLIGHT SECTION 


Lockheed in California wili pay 
you full salary while training 
you to be an Aircraft Engineer 


This is not merely a job offer. It is a great oppor- 
tunity —for a better salary, a better future, a bet- 
ter life in Southern California, in an area where the 
living cénditions are beyond compare 


You can take advantage cf this opportunity if: you 
are a graduate engineer with approximatety four 
years’ layout and design experience in fields such 
as Mechanical Product Design; Ship Design; Struc- 
tural Steel Design; Metal! Trailer, Bus or Railroad 
Car Design; Oil Refinery or Chemical Plant Design 


Generous travel allowances offered 
Send today for free illustrated booklet, describing 


the wonderful living and working conditions at 
Lockheed in Southern California. Use coupon below. 


Mr. M. V. Mattson, Employment Mgr., Dept. 3, Plant 8-1 


LOCRHEED 


AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA 


ystrated booklet describing 
kheed 


Piease 
the better 


nd me your free 


living and working nditions at Le 


Street Aaaress 


City and State 
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MECHANICAL 
ENGINEER 


Graduate M. E 
anism design or 
to handle automatic machinery develop 
ment and maintenance problems The 
machinery involved is complex precision 
equipment Permanent position in Phila 
area for manufacturing compary < 
medium size (2000 employees) Please 
give details in your ietter. 


C-33, P. O. Box 3575 
Phila. 22, Pa. 


with automatic mech 


development experience 


MOLD DESIGNER 


Chicago area. Pleasant working conditions and 
plenty of opportunity for a man with tool engi- 
neering experience interesting work in designing 
the products, molds and fixtures for a large manu- 
facturer ard rubber products for defense and 
civilian use. Permanent position. Reply to 

P-9660, Product Engineering 

N. Mict > 


gan A ‘ ag 








PLASTICS LAMINATING FACILITY 
FOR SALE OR LEASE 
For sale or lease. Suitable for high 
pressure decorative or industrial 
grades. Saturator and 38" x 62” eleven- 
opening press. Write 
P Box +126, Springfield, Ohio 








WANTED 
P En. : 

Machine and Equip t Designers 
With experience. by well known machine tool 
builder located & progressive New England 
town. Extensive engineering program under way. 

Give full detvlls of background and_ experience. 
Write directly to Mr. M. H. Arms, Chief Engineer, 

BRYANT CHUCKING GRINDER CO. 

Springfeld, Vermont 














RBPLIBS (Bor N 











Address to office nearest you 
4ind St 18 
Michigan Ave 11) 

N 


68 Post 


NEW YORK: 330 W 
CHICAGO ) 
SAN FRANCISCO 





POSIT/ON-S VACANT 


DRAFTSMAN, DI 
hittir t 


ig, fas 


TOP OPPORTUNITY 
th major manuf 


z 


POSITION WANTED 


PATENTS 


CONSULT: Z. H. POLACHEK 
nt A t J i 


I nee 
Reg 
y 


TECHNICAL ILLUSTRATOR 


Top noich industrial artist experienced on 
engineering projects ant machine design 
ing with large nationaily known firms, 
now sesking position with manufacturer in 
southwest or west coast area. 





Technical art activities include 
Mechanical photo retouching. 
Wash drawings of machinery from biuve 
prints 
Exploded views 


Process art for and instruction 


manuals. 
PW-9863, Product 
‘ M gan Ave 


parts 





INJECTION 
MOLDING MACHINE 


Hisgen - - 6 Oz. Cap. - - LATE - 
Ser. +3-K2694 


10” diameter of ram 

7\4 H.P. Motor, G. E., 3/60/220-440 
Panel Control Board 
Condition—Like New— 

Approx. Wt. 10,000 Ibs 


PRICE $5,500.00 FOB Brooklyn 


KINGS COUNTY MACHINERY EXCHANGE 


408 ATLANTIC AVE. ® BROOKLYN 17, N.Y. 
PHONE: TRIANGLE 5-5237 




















SAND 
¢Up to 150 Ib. pes 
Id ¢t 


»sely he 
standards 
1 work or pr 
n runs. Reugh 
r machined. Over 
rty years experi 


Write for "Our 
Story in Pictures’ 








Let us do your 


DYNAMIC BALANCING 
of rotational parts from 
Five ounces to Five Tons 
Fast Service 
WELCH MANUFACTURING COMPANY 
708 East Adams Street : gfield. tMlinois 
Phone 2-9122 














“Opportunity” Advertising: 
Think 
“SEARCHLIGHT” 
First 
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aun UNION 


PRODUCTS Laminated Metals 
ADVERTISED 


In This issue 
+ 


MATERIALS 


Adhesives 83 
Aluminum Alloys 2, 14, 69-70-71- 
72-73-74-75-16, 91-92, 249 
Brazing Alloys 265 
Bimetal 14, 237 
Brass 2, 99, 211, 249, ‘313, a 
Brazing Alloys 
Bronze $9, 199, 211, oes, 
313, 321, 331 
Carbide Alloys .. 318 
Carbon oe Sw 
Carsten Graphite ....- e e LAMINATED TUBES 
Ceramics 55 
Chemicals 254 
Copper Alloys . 2, 14, ‘99, 211, 


237, 321, 339 

Cork Compositions . oe ows 

Felt . : + gs 

pkation thaanpiain 223, 348 Union Plate is fully qualified . . . and ready ... to meet 
1 254, 30 : . 

» ~~ MG PTeree age 38 the most exacting demands. Equipment, man power, 

L i M 14, i i i ; 

~amnetes Wetets .o8 engineering skills and more than 30 years experience 

Light Metals 338 ns isi j ili swill 

er NNN nn aes oe ensure precision production for military or civilian 

72-73-74-75-16 requirements. 
Manganese Alloys 14 


y 
Nickel Alloys 12, 94, 211, 322 
Nylon . 52 
Plastics 6, 46, 48-49, 52, 58, 80, 
87, 184, 244, 253, 254, - 296, 
01 


6. 363 

Plastics, Laminated 46, 87, 205, 

296, 301, 337, 363 

Piatinum Alloys 14 

Powdered Metals. .4th cover, 40-41, 

81, 237, 238, 266, 304 

Rubber & Synthetics. .38, 95, 196, 

244, 262, 336, 355, 357, 362, 374 

Silicones 182, 362 
Silver Alloys 21 

Stainless Steel 94, , . LAMINATED 


310, 
Steel 2nd cover, 84, 186, > / : CONTACT MATERIAL 
Vanadium Alloy 78 j 


Zinc . | AND WIRES 


STRUCTURAL PARTS 


Bars. .81, 94, 264, 313, 318, 322, 339 
Bushings 264, 320 
Castings 60-61, 66, 69-70-71-72- 
73-74, 75-76, 199, 241, 258, 264 
280, 308, 312, 318. 341, 375 
Die Castings 20, 64, 184 
Extrusions 91-92, 306 ae 
Forgings 69-70-71-72-73-7 
334, 350, 352 
Metal Powder Parts—4th cover, 
40-41, 81, 223. 237, 266, 304 
Plates 69-70-71-72-73-74-75, 


76, 
Rods 2, 91-92, 99, 199, 205, ; 
321, :  taminaten RINGS 

Shapes 2, 8, 84, 199, 211, 
Sheets 2nd cover, 2, 91-92, 
205, 2 
Stampings. .. 29, 225, 230, 291, 306, We specialize in SE exact laminations 
Strips 2nd cover, 99, 211, 300, of precious and base metals in strips, tubes, rings and 
339, : . . —_ 
Tubing. ...2nd cover, 2, 60-61, seamless wires. As basic materials .. . finished to 

70-71-72-73-74-75-76, 81, 96 our s ecificatio s t t ; ] t 

99, 186. 199, 205, 243, 259. y 'P i) .Ons as contacts... Orin compiete as- 
Weldmenn ta SEF. SM, 384, semblies. Send us your specifications and we shall 


Wire... .99, 318, 339, 350, 364, be glad to quote. 


FINISHES 


Galvanizing 
Paints & Lacquers 93, one 


Rust Proofing 248, 333. 
MECHANICAL PARTS 
Abrasives 

Accumulators 


llena ee UNION Piate AND Wire Co. 


6S Union ctreet, Attleboro, Moss. 
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LORD Shipping Mounts 


Provide New Safety for Shipments 


Lord Shockproof Packing does away with solid bolting, cushion 
packing, and all other methods heretofore used in the attempt to safe- 
guard the shipment of fragile products, sensitive equipment, and 
complicated mechanisms. 

The product rides on Lord Shipping Mounts, designed to cushion 
the forces of shock in transit. Even under severe abuse in handling 
the product never touches the container. 

From the knowledge and experience gained in over a quarter of a 
century of specialization in solving shock and vibration problems, Lord 
has developed flexible rubber mountings to adequately cushion equip- 
ment against shock forces from all directions. Lord Shipping Mounts 
are easily installed in your own shipping cases by your packers. They 
are accurately designed for correct resiliency and load bearing strength 
to protect your product. 

Users report: “No breakage on record”. . . “Haven't lost a shipment 
due to rough handling”. . .""Need for servicing and adjustment of 
machines on arrival practically eliminated.” 

The LORD representative in your area will recommend the type, 
number, and placement of Lord Shipping Mounts to safeguard your 
shipments. Call the nearest Lord Field Office, or write us for full 
information, 


Provide positive shock protection. 

Permit shipping completely assembled product. 
Reduce need for servicing and adjustment at 
destination 

Eliminate packing errors . save time. 
Reduce fire hazard by eliminating storage of 
loose packing materials. 


por? 


wount> \ 


LORD MANUFACTURING COMPANY © ERIE, PA. 


Canadian Representative. Railway & Power Engineering Corp. Ltd 


Vibration-Control Mountings 
. ..» Bonded-Rubber Parts 





Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from page 369 


Adhesives 
Air Motors 
Bails 


Bearings, ‘‘Oil-less’’.....4th cover, 
-41, 81, 216, 238, 266, 354 
Bearings, Sleeve. .4th cover, 40-41, 
216, 237, 238, 264, 302-303, 
308, 313, 331, 354 
Bellows . . .59, 65, 247, 325 
Belts. ...24-25, 31, 38, 47, 97, 201, 
223, 277, 334 

Screws and Rivets 


. 316 
Brakes 16, 22-23, 218 
Brushes . occ wee 
Bushings & Grommets . .237, 313 
Chains 10-11, 13, 15, 26-27, 32, 
39, 272, 289, 294-295, 365 
eee ...-228, 247 
, . 356 
26-27, 218, 304, 

324, 3 


Clamps 
Clips . 
Clutches 


Collars ie 
Compressors 
Containers 
Controls 
Counters . ° 17 
Couplings, Flexible 10-11, 26-27, 
32, 231, 248, 267, 294-295 
302-303, 370 
Couplings, Hose & Tube. 228, 
251, 315 
ine 217 
26-27, 32, 97, 277, 294- 
295, 312 
226, 234, 256, 285 


Dampers 
Drives 


Engines 
Fasteners 


321, 328, 330, 335, 336 
356, 358, 365, 
Filters concces 222, 
Floats 
Gages & Instruments. .203, 276, 
Gears 67, 214 231, 245, 29 
302-303, 311, 359, 
Handles 
Hose 38, 210, 223, 315, 325, 
Hydraulic & Pneumatic Equip- 
ment 1, 104, 209, 246, 
272, 281, 283, 309, 317, 
324, 329, 348, 
Insulation eee 
Locks, Hinges 
Lubricating Equipment 85, i 
221, 268, 
Materials Handling 283, 
Mountings .-217, 304, 
Packing, Gaskets, Seals. 4th cover, 
38, 40-41, 51, 89, 98, 196, 201, 221, 
223, 228, 236, 238, 239, 274, 
293, 319, 362, 374 
Photographic Equipment 279 
Pins 43, 321 
Piping 60-61, 203 
Plugs 43 
Power Units 246, 252, 285. 317, 
324, 329, 348 
31. 47, 97, 229, 252, 276, 
283, 317, 320, 324. 329, 336 
Rings 4th cover, 40-41, 79, 238, 
273, 288, 293, 352, 362, 369 
Riveting Machines 246 
Screw Machine Parts 43, 69-70. 
71-72-73-74-75-76, 249 
Shafting Flexible 
Shafts . 
Sheaves & Pulleys 
Shims 
Slides 


Pumps 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
. 


Speed Reducers & Motor Re- 

ducers. .3rd cover, 13, 18-19, 31, 
33-34-35-36, 47, 67, 231, 240, 
278, 302-303, 323, 352 
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... Turning Away 
Business 

Because of Lack of 
Plant Capacity? 


@ 


Let Geometric help you out 


If your product, or government contract work, requires 
medium or heavy stampings Geometric provides complete 
facilities to turn them out to specification and on 
schedule, It's just like adding a new manufacturing 
department to your business — free of overhead 
expense and operating worry. 





Geometric engineers, trained in the analysis of all kinds 
of medium and heavy stamping problems, are glad 
to show you how your product, or parts of it, can be 
made in our modern high-production stamping 
plant at surprisingly low cost. 


Write today for free booklet — 
“Geometric Craftsmanship” 


GEOMETRIC 


A Subsidiary of 


STAMPING CO. 


Barium Steel Corp. 


1120 E. 200th Street Cleveland 17, Ohio 
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Ragerraee | Gusting & Refining . 


Py j 
OVER A WIDE American Welding & Mfg. Co 
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=) RANGE JUST Anchor Coupling Co., Inc 
=> Arkwright Finishing Co 
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zr Packings & Seals) 
Arrowhead Rubber Co 
THE KNOB Art Wire & Stamping Co 
Austenal Laboratories, inc. 
Automatic Steel Products, Inc 
Automotive Gear Works, Inc 
SOUTHCO quarter-turn fasten- 
ers offer double advantages: 


Bakelite Co. A. Div. Union 
Carbide & Carbon Corp...46, 87 
v % Baldor Electric Co. .. 220 
1. quick adjustment so that Baldwin-Duckworth Div. Chain . 
. : Belt Co. . 10-11 
panels of various thicknesses Baldwin-Lima-Hamilton Corp 
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installation simplicity, includ- 
ing elimination of striker 


costs. 


Available with knurled knob 


serve also as handles for lifting and 


holding door. 
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TODAY! 


7 esueg 


60 pages of 
valuable informa- 
tion describing 

the entire 

line of 

Honeywell 
Automatic Controls 














The KIND of information you want, right at 
your finger tips... 


on pneumatic and electric 


non-indicating controls for temperature, pres- 


sure and humidity. 


Included are many types of switches and relays 


... temperature and pressure controllers . . 
types of valves . 


. all 


. and scores of other inex- 


pensive, accurate and dependable controls. 


Catalog No. 8304 is complete and factual... 


contains detailed specifications for all prod- 


ucts, with complete supplementary price lists. 


It belongs in your files for ready reference... 


send for your copy today. 


MIN 


Industrial Division, 


NNEAPOLIS-HONEYWELL 


REGULATOR Co., 
1459 Wayne Ave., 


Phila- 


delphia 44, Pa. Offices in more than 80 princi- 


pal cities of the United States, 


throughout the world. 





BROWN 


Canada and 


INSTRUMENTS 


FOR YOUR COPY OF THIS Bf 


- CATALOG 


4 
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Garlock Packing Co.. eo 319 
Gast Mfg. Corp... oo 
Gates Rubber Co. —e | 
General American Transporta 
Rubber Television tion Corp., Plastics Div 48.49 
ubbe a p 
Anode Shield Manu- Geratue Dept. =... -18-19, 33-34- 
factured by Conti- 35-36 
nental for the 
Ucinite Company 





Geometric Stamping Co i 
Gering Products, Inc.. coe OOS 
Gerotor May Corp... 329 
Gibson Co., Wm. DOD... 82 


Gilmer Co., L. H.-U. S. Rub- 
ber Co. ....cees- 24-25 
Gits Bros. Mfg. Co..... 221 
Glidden Co. 284 
Goodyear Tire & Rubber Co 
(Mech. Goods) . 38 
Grant Pulley & Hardware Co. 264 
Graphite Metallizing Corp 266 
Great Lakes Screw Corp 30 


Great Lakes Steel Div., Na- 
tional Steel Corp. 


Greer Hydraulics, Inc 


Continental Rubber ites 


Handy & Harman 


A 
a Hanna Engineering Works 
gets into the act Hannitin Corp 
Harper Co., H. M. 30, 
Hart Mfg. Co. 
Hartford Steel Ball Co 
In the unseen act behind your television screen, Haynes Stellite Div.. Union 
a small cup-shaped rubber shield: plays an important role. Carbide & Carbon Corp 
This shield fits over the anode on the side of the tube. Its function se oy oie. 
is to“seal in” high voitage current and thus prevent out dneta se 
surface discharges that cause picture distortion. anne Ge. See Bingham. 
Herbrand Corp 
Heyman Mfg. Co 

















Ordinary rubber compounds, of course, can’t fill the bill. 
This rubber part must have exceptional dielectric properties : 
Hilliard Corp. 
and unusual stability under sustained heat. It must resist the Mitchiner Bite. Co.. inc. (Metal 
deteriorating effects of ozone created by electrical discharges. Products Sales Co.) 
In addition, the rubber shield must be precision molded to insure Hoover Ball & Bearing Co. 


proper seating against the side of the television tube. Howell Electric Motors Co 
Hyatt Bearings Div General 
Continental engineers, working closely with Ucinite Company Motors Corp. f 


engineers, have met these exacting requirements. This technical 


cooperation typifies the service in rubber offered by Continental. smgeriel Teasing Cloth Co 


When you need better engineered rubber parts, why not enlist the International Nickel Co., Inc. 
service of specialists in molded and extruded rubber? NICKEL ALLOV 


James Gear Mfg. Co., D. O 

LET US SEND YOU THIS CATALOG Jeffrey Mfg. Co 

Jelliff Mfg. Corp., C. O : 

Johns-Manville Corp Pack- 
IQS) scueee 

Johnson Bronze Co 


This new engineering catalog lists hundreds of 
standard grommets, bushings, rings and extruded 
shapes. It will be a valuable addition to your 
working file. Send for your copy today or... 


See ovr Catalog in Sweet's File for Product Designers Kayden Engineering Corp 


MANUFACTURERS SINCE 1903 Kolisman instrument Corp 


Laminated Shim _  Co., 
(Laminum) . 
Lamson & Sessions Co 


Lauson Co. 
Leland, iInc., G. H 


RUBBER WORKS Lincoln Electric Co 


1982 LIBERTY BOULEVARD « ERIE 6, PENNSYLVANIA a ae ot 
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’ BRANCHES Linear Inc. 
Baltimore? Md Cleveland, Ohio Ts al Pittsburgh, Po Link-Belt Co. 13, 15, 39 
Lion Fastener, inc 
Littleford Bros., Inc 
Lord Mfg. Co 


Boston, Mass Dayton, Ohio ee eee Rochester, N.Y 
Buffalo, N. Y Detroit, Mich Memphis, Tenn St. Lewis, Mo 


Chicago, Ill Hertford, Conn New York, N.Y Son Francisco, Calif 


Cincinnati, Okie Indianapolis, ind Philadelphia. Pa Syrecuse, N.Y 
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iL PRECISION 
INVESTMENT CA§TINGS 


NOW... 


TODAY you may not need: them, but 
who knows what 


TOMORROW'S needs will be 


There is one 


to form these parts... 
ri) 


ee?t tre 


" & 


1 
' 
' 
| 


> 
HITCHINER 


PRECISION INVESTMENT CASTINGS 


GET THIS BULLETIN FREE 


It gives general, technical and design data. 

Be ready with a complete knowledge of the possibilities — and the 
limitations — of precision investment castings when the need 
arises. 


Answers to specific questions will be given gladly od without 
obligation if you send us complete details and prints. 


HITCHINER MANUFACTURING COMPANY, INC. 
MANCHESTER, NEW HAMPSHIRE 


Representatives in all principal cities 





IT’S TIME TO “TOOL-UP” 


YOUR ENGINEERING 


FOR 
DESIGN 
CHANGES 


FOR NEW 
DEFENSE 
ITEMS 


FOR NEW 
PLANT 
LAYOUTS 


~ 


ORIGINAL 
DRAFTING MACHINE 


ond still the 
PACE SETTER 
after 50 yeors 








190; \95\ 


“ Design changes on consumer products to eliminate 


critical materials—designs for new defense items—new 
shop layouts to speed defense production—all call for 
new drawings—fast. To achieve the drawing speed 
demanded by today’s industrial needs, “tool-up” your 
engineering—equip every drawing buard with a 
Universal Drafting Machine. 


For fifty years Universal Drafting Machines have been 
eliminating the waste motion and annoyance of manipu- 
lating the loose tools of the drafting art, by combin- 
ing most of them in a single precision instrument. 
Today’s Boardmaster Model, perfected to inciude every 
worthwhile feature, is ia use in thousands of drafting 
rooms—saving effort—cutting drawing time 25 to 40 
percent—and saving money so fast that it pays for 
itself in just a few months. 


It’s later than you think—but it’s not too late, if you 
act promptly, to “tool-up” your engineering Now 
while Boardmasters and Duraline Scales are still in 
full production. Write for descripti~e literature. 


UNIVERSAL DRAFTING MACHINES CORPORATION 


7960 LORAIN AVENUE ¢ CLEVELAND 2, OHIO 


UNIVERSAL 


DRAFTING 
MACHINE 


DURALINE 
SCALES 
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Vanadium Corp. of America 
Veeder-Root, Inc 

Vickers, Inc. 

Viking Pump Co 


Waldes-Kohinoor, Inc. ee 79 
Wales Beech Corp. 30 
Ward Leonard Electric Co 232. 233 
Washington Steel Corp - 102 
Welco Motors . 352 
“— Bronze & Aluminum 


250 
Wesche Electric Co., B. A. 352 
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Williams & Co., J. M 352 
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& Hecla Cons. Copper Co 96 
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owe”. — oe 97 ‘ Typical of the equipment de 


Wyman-Gordon Co 351 signed and built for the metal 
working and metal finishing in 
. dustries by the W. S. Rockwell 
Company of Fairfield, Connecticut is the Rockwell 


ii a Nee Brush Box, used in connection with a continuous strip 
PROFESSIONAL SERVICES 
anneal and pickle line to produce a clean, bright finish 


on brass strip. Into this machine Rockwell engineers 
os have built four power-driven Fullergript brushes. The 
brush material is stainless steel wire anchored in a 
SEARCHLIGHT SECTION 
(Classified Advertising) 


EMPLOYMENT 
Positions Vacant.. a YS assemblies are mounted on cone type stainless steel 


Positions Wanted. ; 3 = } 
Employment Services self-centering couples for quick and easy removal of 


stainless steel backing strip to withstand the corrosive 


effect of the pickling or cleaning solution. The brush 


SPECIAL SERVICES the brushes. The same set-up can be used for dry 
Contract Work... 
EQUIPMENT 


(Used or Surplus New) 


brushing metals that have a very light film of dirt or 


very light oxide not requiring a pickle 


Fullergript power brushes offer similar production 
economies in a wide variety of industries. It will pay 
you to investigate the possibilities of Fullergript for 
your own plant. Simply write to 

Advertisers’ Index starts on 372 
Product Index starts on. . .369 THE FULLER BRUSH COMPANY 








INDUSTRIAL DIVISION, 3648, MAIN ST., HARTFORD 2, CONN. 
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Shown in the photo is a Hamilton-Kruse vacuum tester 
in the plant of Cans, Inc. 


221 points of lubrication are serviced by Trabon here. Prior 
to the installation of Trabon lubriccting equipment 

on this machine, more than an hour per shift was required for 
lubrication. Even then, several points were neglected, 
causing expense and delay in replacing scored sleeves. 


With Trabon on the job, the operation runs 
smoothly and economically, turning out 310 cans per minute. 


Include Trabon lubricating equipment in the design 

of your machines. It will increase their value immeasurably. 
Share in Trabon’s 20 years of experience in 

designing, manufacturing and installing cil and grease systems. 








TRABON ENGINEERING CORPORATION 
1814 East 40th Street © Cleveland 3, Ohio 
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The best way to power any application is to secure, in one compact ¥ 
. unit, the RIGHT horsepower, the RIGHT shaft speed, the RIGHT features 
that you can use RIGHT where you want it. It's the best way and the 
easiest way because you purchase one unit, handle one unit in your 
receiving, production, and maintenance departments . . . sét one 
unit in place and you're ready to go. igs 

Master Motors, available in th ds. and th ds of types and 
ratings (up to 150 HP) give_you an enormous selection of int filly 
built power drives from which you can 





easily select the combination of feotwres the best way is the easiest way 


that's just right for each job. 

Open, enclosed, splash proof, fan-cooled, aiiitiiinds prouf . 
horizontal or vertical . . for all phases, velages and Sataittes 

. in single speed, autl-apeed- and variable © speed types . . . with 
or witions flanges or other special features .. . with 5 types of Bas 
reduction up to. 432 to 1 ratio . . . With electric beohes :. 2. with: 
P mechanical variable speed units . . . and for every type of mounting 

- hamtes Bae Shame: a aa8 op con be completely tapertiel t helging 
vos sn Meelis dave tor VOU me 

Select, the RIGHT power drive from Master's broad line and - 
can MS. er: the saleability of your motor driven products . m- 
prove the economy and productivity of your plant aia 


THE MASTER ELECTRIC COMPANY -* DAYTON 1, OHIO 














GRAMIX 


bearings carry the load in this 
“HOME-UTILITY” Drill by Black and Decker 


For on-the-job dependability, for long life and trouble free per- 
formance, you can't beat this '2-in. ‘"Home-Utility” drill made by 
Black and Decker, the world’s largest manufacturer of portable 
electric tools. And the big reason for this power-packed quality 
is found in the GRAMIX bearings that carry the load at six vital 
points. GRAMIX bearings maintain steady alignment of the drill 
shafts and absorb the thrust load under hardest operating conditions. 
Their porous structure is especially important in this application 
because they can be oil-impregnated during manufacture for self-lubri- 
cation, eliminating the need for regular oiling. + + GRAMIX bearings 
and specialty parts are precision die-pressed to tolerances within .0005”. 
They are strong and tough, too, and their greater durability and self- 
lubrication features make for long life in any application. Because they 
require little or no machining, GRAMIX parts cost considerably less than 
similar machined parts. + + GRAMIX can help cut your costs and improve 
the performance of your product. For complete information write today to — 


8 peas 8 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 





